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PREFACE. 


This  Tolume  oontains  a  detailed  record  of  a  Hummer 
holiday  Bpent  at  Tenbj.   Nearly  eveiy  day's  occupation 

is  set  down,  just  as  it  occurred ;  tide-pool  explorations, 
cavern  searchings,  microscopic  examinations,  scenery 
huntings,  road-side  piyings, — ^here  they  all  are ;  a  £uthful 
nanative  of  how  the  Author  was  engaged  for  about  six 
weeks  at  that  pleasant  little  watering-place. 

Although,  in  common  with  some  other  of  the  Author's 
puhliflhed  works,  the  following  .pages  are  mainly  occupied 
with  [Marine  Natural  History,  he  does  not  fear  that 
those  who  have  already  honoured  him  with  their  atten- 
tion, will  he  displeased  to  renew  their  acquaintance  with 
the  subject.  He  ventures  to  believe  that  the  as])ects 
.  of  nature  presented  here  are  in  no  degree  less  interest- 
ing, lass  fresh,  or  less  instruetiTe^  than  those  which  he 
has  before  essayed  to  unveil.  If  they  do  fail  to  charm, 
the  fault  is  surely  not  in  themy  but  in  him  who  seeks 
to  minister  to  others  the  delight  he  himself  has  in  con* 
templating  them.  He  hopes,  however,  that  the  appro- 
bation so  kindly  bestowed  on  his  former  works  will  he 
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oontiniied  to  this,  and  tliat  it  may  be  accepted  as  another 

Lesaon  in  the  important  art  of  "  How  and  Wliat  to 
Obeerve." 

The  subject  has  been  thrown  into  the  form  of  a  series 

of  Letters.  This  admits  of  a  certain  ease  and  freedom, 
by  which  the  author  is  (or  seems  to  be)  bi-ought  into 
more  direct  and  indiyidnai  conmiunication  with  every 
one  of  his  readers.  The  earlier  ones  of  the  series  were 
actually  written  on  the  spot,  and  sent,  just  as  they  now 
appear,  to  an  esteemed  relative  in  London :  and  it  was 
afterwards  thought  well  to  continue  the  arrangement,  in 
making  up  the  book  for  the  press.  The  epistolary  form 
is  not  yety  prominent^  however ;  and  if  any  reader  dis- 
like it,  let  him  but  consider  the  Letters  as  Chapters^  and 
he  will  scarcely  be  conscious  of  the  difference. 

The  Illustrations^  twenty-four  in  number,  coloured 
after  nature,  represent  the  most  interesting  of  the  ani- 
mals described  in  the  text.  With  the  exception  of  two 
platea>  oontaining  ten  figures  of  Bea- Anemones,  and  a 
third  devoted  to  our  ki^gest  native  Medus%  they  all 
represent  microscopic  forms. 

London, 
March,  1860. 
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Katural  Objecta  different  in  diverge  Localities — Cause!*  of  peculiar 
Fertility  obscure — Praise  of  Tenby— Railway  traTcUing— 
Seeneiy  sronnd  Biinucomb — Stroud — Anecdote  of  Napoleon  I. 
—Chepstow— Yale  of  Nettli— TJteOnolWCopper  Smoks— Hills 
of  Slag— Tipping— UsDSlophsiL—Naiiieiih  Bood- Rivsl  Ben- 
jaiiii]ifl—<jo«diio9— Summer  EveiiSng— MTelali  Women— Nsr* 
ttertli  Ctotle  Hed8»flower»— Biids— Trinmphil  Entty— Fini 
Tasts  of  Tenby. 

^  Tbitbt,  Jmie22d,  1854. 

Dear  E  .    Your  late  remaik  is  doubtless  just, 

that  a  personal  examination  of  natural  objects,  insti- 
tuted in  diffexent  localities  (the  more  remote  from 
each  other,  perhaps,  the  better),  does  &r  more  to 
improYe  trae  science  than  the  reading  of  the  most 
Toluminous  technical  books,  and  is  essential  to  the 
formation  of  an  accomplished  naturalist.  Linnaeus, 
I  think,  somewhere  observes  that  twelve  degrees  of 
latitude  make  almost  a  total  change  in  the  faima  of 
a  region:  I  feel  persuaded  that  one  can  scarcely 
examine  caiefully  two  spots  on  our  coast-line,  a? 
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many  miles  apart,  without  finding  some  marine 
animals  pecdliar  to  each. 

Some  spots,  doubtless,  are  more  tluiii  usually 
favoured ;  there  are  places  of  extraordinary  richness 
and  variety  in  animal  Ufe ;  places  that  seem  to  teem 
with  treas^es,  whe».  the  ^Lalist  may  gather,  in  a 
day's  excoTBion,  what  in  ordinary  circiunstances  he 
would  count  a  fair  harvest  for  a  week.  But  such 
spots  are  rarities,  and  the  causes  whicli  c<)nc'ur  to 
produce  such  a  fertility  are  not  easily  explained. 

Two  years  and  a-half  ago,  when  I  was  meditating 
my  first  descent  upon  the  Devonshire  coast,  my 
esteemed  firiend  Mr.  Bowerbank, — ^than  whom  no 
Liglier  authority. could  be  cited  for  aught  that  con- 
cerns marine  zoology, — recommended  Tenby  to  nie 
aa  being  "  the  prince  of  places  for  a  naturalist."  I 
did  not  immediately  act  upon  his  counsel ;  but  it  has 
always  been  present  to  my  mind,  and  I  resolved  that 
on  the  first  opportunity  the  caverns,  and  coves,  and 
pools  of  Pembrokeshire  should  be  overhauled. 

To  our  steady-going  forefathers,  it  was  an  awfhl 
transaction  in  human  life  to  travel  some  three  hun- 
dred miles  from  home ;  like  love,  it  seemed  res  plena 
timoris ; "  yet  to  onr  little  family-party  seated  this 
morning  around  the  breakfast-table  at  Islington,  at 
the  usual  hour,  it  appeared  nuilimg  extraordinary  to 
contemplate  what  we  have  just  been  doing, — the 
drinking  of  a  snug  cup  of  tea  in  this  little  England 
beyond  Wales/'  To  be  sure,  the  rushing  flight  of 
the  express-train,  fifty  miles  an  hour,  prolonged 
through  ludi  the  day,  reminded  us  of  the  impetuosity 
of  those  sidereal  motions  that  astronomers  tell  us  of, 
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and  now  and  then  brought  vividly  before  us  our  utter 
helplessness  for  self-protection,  and  that  there  might 
be  bat  a  step,  a  second,  between  us  and  death ;  bnt 
such  is  the  deadening  effect  of  familiarity,  that  a  bit 
of  pretty  scenery  or  the  most  trifling  occurrence  puts 
all  such  meditations  to  fli«^ht. 

You  would  think  me  impertinent  if  I  were  to  dilate 
on  the  scenery  which  a  trayeller  sees  on  so  frequented  a 
line  as  the  Great  Western ;  and  yet  to  traverse  in  a  few 
hours  the  whole  breadth  of  England  cannot  but  pre-* 
sent  much  loveliness.  I  will  not  dwell  on  it,  however, 
nor  mention  anything  in  particular,  till  we  come  to 
what  I  thought  very  striking--the  winding  wooded 
yalleys  and  hanging  woods  skirting  the  canal  close 
by  the  side  of  the  rail  as  we  approached  Briniscomb. 
Hence,  as  we  came  to  Stroud,  the  houses  scattered  on 
the  steep  hill-sides,  and  the  numbers  of  factories  and 
mills,  had  a  most  singular  appearance.  The  waters 
of  the  canals  and  rivulets,  tinged  with  blue,  told  of  the 
dyeing  celebrity  of  the  place,  and  gave  occasion  to  one 
of  our  party  to  mention  the  curious  fact,  that  in  the 
wars  of  Napoleon  I.,  when  British  manufacturt  s  ^vere 
strictly  prohibited  horn  the  Continent,  his  own  legions 
were  clothed  in  garments  actually  dyed  at  Stroud. 

The  Tocky  clitiGs  of  Chepstow ;  the  grand  isolated' 
masses  which  rise  from  the  edge  of  the  rails,  alter-* 
nately  hiding  and  revealing  the  picturesque  Wye; 
the  ever-widening  Severn,  liuw  near,  now  remote, 
rapidly  bring  us  to  the  sea, — an  always  welcome 
object.  Fair  it-  looked,  as  its  tiny  wavelets  kissed 
the  green  shore,  like  those  of  a  village  pool. 

In  the  vicinity  of  Neath,  we  began  to  feel  that  we 
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.  #ere  in  Wales.  The  Yale  of  Neath  is  eminent  for 
beantifnl  scenery,  of  which,  though  we  onlj  crossed 

its  mouth,  we  had  a  specimen  in  The  GnoU,  a  large 
oblong,  isolated  hill  on  our  right,  covered  with  wood, 
with  a  noble  mansion  crowning  the  summit  One  of 
our  fellow-travellers  told  us  that  it  was  recently  sold 
for  180,0002.  To  the  left  was  Neath  Abbey,  a  fine 
min.  Mists  had  been  accnmnlatmg  for  some  time,, 
partially  resting  on  the  hills,  and  veiling  them  in  that 
indistinctness  and  haze  wliich,  by  making  tliem  seem 
more  distant  than  they  are,  without  diminishing  their 
size,  increase  their  grandenr.  But  from  Neath  to 
Swansea  a  new  feature  becomes  prominent,  producing 
some  fine  efiects  to  the  passing  lover  of  the  pictu- 
resque, but  anything  but  agreeable,  surely,  to  the 
residents.  One  of  us  remarked  the  massiveness  and 
density  of  the  clouds  which  wtxe  hanging  round  the 
hill-sides,  supposing  that  they  were  coming  in  from 
the  sea  before  the  south-west  breeae  wliich  was  blow- 
ing ;  hut  our  new  cicerone  undeceived  us  with  the  curt 
sentence  of  one  who  could  speak  with  authority, — 
"  ^  Tis  all  copper  smoke ! "  And  presently  we  saw  it 
pouring  forth  in  thick  yellow  masses  firom  the  shafts 
of  the  smelting  fomaces,  and  spreading  in  wide  hori- 
zontal IsLjm,  like  a  huge  pall,  over  the  earth.  The 
pall  of  death  indeed !  for,  as  our  friend  informed  us, 
while  our  own  eyes  confirmed  the  fact,  the  sulphuric 
acid  deposited  from  these  fumes  is  fiital  to  vegeta- 
tion, rendering  large  tracts  barren,  bare,  and  black, 
and  utterly  unfit  for  agriculture.  It  is  remarkaUe,** 
said  our  communicative  companion,  "  that  in  dry 
weather  the  smoke  is  almost  harmless ;  but  when  the 
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atmosphere  is  damp,  and  eapeciaiiy  in  wet  weather, 
t]ie  effect  is  magical  Wherever  the  smoke  is  carried 
by  the  wind,  the  &ce  of  the  groond  is  blasted  as  if  a 
sheet  of  red-hot  iTon  had  been  passed  over  it  I  have 

seen  a  bed  oi"  line  rhubarb,  after  a  cloud  ol  copper 
smoke  had  swept  over  it,  exactly  resembling,  in  colour 
and  shrivelled  appearance,  leaves  of  dried  tohacoo. 
Fortunately,  the  ill  effects  are  soon  spent,  and  do  not 
extend  to  more  than  a  short  distance^  the  human 
constitution  too  is  not  affected  by  it,  tliougli  cattle  are 
mucii  injured/*  To  this  last  statement,  however,  there 
was  a  cavecU  appended  by  another  passenger ;  and, 
in  truth,  the  cadaverous  appearance  prevalent  seemed 
hardly  to  bear  out  the  asserted  impunity  of  man. 

Whole  hills  of  black  coaly-looking  material,-^ 
"  copper  slag,"  or  the  refuse  ore  which  has  yielded  its 
metal  to  the  operation  of  smelting, — stand  frowning 
around  Swansea ;  the  value  of  land  making  it  worth 
while  to  erect  scaffolding  for  the  carriage  of  the 
substance  to  the  summit  of  these  artificially-formed 
mounds.  Tipping-gronnd  "  is  expensive  and  diffi- 
cult to  obtain ;  as  we  glided  over  the  lofty  viaduct 
which  crosses  Swansea  Vale,  we  saw  the  process  of 
« tipping  "  the  slag,  and  the  gradual  erection  of  one 
of  these  sable  hills% 

We  sped  along  across  the  neck  of  the  promontory 
which  terminates  in  the  bold  cape  called  A\  orms 
Head,  over  the  Lougbor  liiver,  whence  a  line  view  was 
obtained  up  the  Llanelly  Vale,  and  on  to  Fenyside, 
where,  across  a  little  arm  of  the  sea,  one  of  the  inlets 
which  indent  the  margin  of  the  beautiful  Bay  of 
Gaermarthen,  and  the  mouth  of  the  Biver  Towy,  we 
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saw  the  village,  most  pleasantly  situated  on  the  slope 
of  a  green  hill,  and  farther  on  towards  the  point,  the 
ancient  castle,  of  LlanBtephan,  a  noble  rain  crowning 
the  snmmit  of  lihe  promonioij.  Here  our  intelligent 
friends  left  us, — young  mechanics  apparently,  who 
Wi>ie  curious  high  cloth  caps,  spoke  good  English,  but 
with  a  very  Welsh  intonation,  and  kept  munching 
enormous  flat  cakes,  like  pancakes,  but  in  substance 
resembling  short  piecmst.  This  sort  of  pastry^  which 
looks  by  no  means  despicable^  is  evidently  a  staple 
commodity  here. 

"  Narberth  Road  and  Tenby  1 "  shouts  the  guard  as 
he  runs  along  the  train ;  and  up  we  jump,  snatch  up 
umbrellas,  cloaks,  and  caipet-bags,  and  hastily  get 
out,  glad  to  escape  from  our  imprisonment,  a  seven 
hours'  endurance  of  that  renowned  prescription, 
"  W  hen  taken  to  be  well  shaken."  The  anxiety 
which  one  generally  feels  in  a  strange  place  to  know 
how  we  shall  get  to  our  destination,  when  that  desti- 
nation lies  off  the  main  line,  was  soon  relieved ;  for 
the  difficullj  was  how  to  choose  between  the  preten- 
sions of  the  eager  coachmen,  who,  leaning  over,  and 
now  and  then  bursting  through,  the  slender  station- 
wicket,  vociferated,  gesticulated,  and  were  fain  to  take 
the  bewildered  pussengers  by  storm.  Their  intense 
earnestness  and  rivalry  were  most  laughable.  Coburg, 
sir?"  "White  Lion,  sir?"  "This  is  the  coach 
for  Tenby,  sir;  the  Cobtirg,  sir!'*'  "Here  you  are, 
sir  !  for  Tenby,  sir  1  the  White  Lion,  sir  I  "  "  This 
is  the  best  coach,  sir  i  Take  your  little  gentleman  for 
half-price,  sir  I  four  shillings  each,  and  only  two  for 
him !  '*    "  You  shall  go  by  the  White  Lion,  sir,  for 
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three  shillings  a-piecc !  **  Perhaps,  as  a  naturalist, 
I  ought  to  have  given  the  preference  to  bo  unique  a 
zoobgical  cnriosity  as  the  White  LiaQ ;  bat  I  am  a 
loyal  man,  and  so  I  chose  the  Goburg. 

And  BO  we  started ;  about  a  dozen  of  us  outside,  and 
half  as  many  within,  to  say  nothing  of  a  pyramid  of 
trunks  that  crowned  the  top,  on  which  sprawled  a  hu- 
morous, quicsk-witted  fellow  that  had  managed  to  l)uild 
the  pile,  nor  of  a  lad  Joe,"  that  hong  abont  behind 
somewhere,  none  of  us  knew  where  exactly,  for  we  only 
saw  liim  alongside  putting  on  the  "shoe**  whenever 
we  began  to  descend  one  of  the  steep  liills,  and  taking 
it  off  whenever  we  arrived  at  the  bottom.  Our  "re- 
spected rival  was  about  as  well  loaded  as  ourselves, 
so  that  the  coachies  might  have  spared  their  greed. 

Off  we  dashed,  four  in  hand,  four  capital  horses  as 
ever  drew  a  vehicle,  and  thoroughly  subject  to  the 
skilful  touch  of  our  not  unconscious  Benjamin,  It 
was  a  pleasant  change  from  tlie  railway-carriage  to 
the  outside  of  a  coach,  on  a  brilliant  summer  evening, 
driving  up  hill  and  down  dell,  between  hedges  green 
with  foliage  and  perfumed  witli  flowers.  The  lanes 
of  North  Devon  came  strongly  up  to  remembrance, 
and  we  could  almost  fancy  ourselves  going  along  the 
lovely  Score  Valley,  or  down  the  Slade  Boad,  near 
n&acombe.  I  felt  a  choking  sensation  in  my  throat, 
and  understood,  better  than  ever  I  had  done  before, 
what  \\  ordsworth  meant  when  he  spoke  of 

«« Thoughts  ibat  do  often  lie  too  deep  for  teara." 

The  Welsh  women  on  the  road,  in  their  foreign  but 
picturesque  attire,  dark-blue  hose  and  petticoat,  white 
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flannel  sliawl,  or  red  and  yellow  liandkercliief,  cap 
and  piuk  ribbons,  surmounted  by  an  immense  black 
bearer  hat,  of  that  conical  shape  of  militacy  grace 
that  the  public  were  lately  but  too  familiar  with, 
were,  however,  a  new  feature.  And  so  were  the 
swine  (I  hope  the  fair  will  pardon  the  collocation), 
whose  immense  lop-ears,  of  olden  breed,  caused  our 
hopeful  heir-apparent  to  mistake  them  for  dogs.  As 
we  passed  through  the  villages,  it  was  interesting, 
and  somewhat  flattering,  to  see  the  whole  population, 
big  and  small,  turn  out  and  line  the  street ;  for  the 
transit  of  the  Tenby  coaches  was  evidently  the  Great 
Exhibition  of  the  day. 

The  evening  sun  gleamed  fftintlj  but  sweetly  on  the 
ivy-clad  rain  of  Narberth  Castle,  as  we  wound  half 
round  its  hill ;  and  made  conspicuous  a  silvery  lake- 
like  piece  of  water  in  the  distant  west,  which  we  were 
told  was  a  branch  of  Milfoxd  Haven.  Wayside  tree@, 
mostly  half-grown  oaks  and  ashes,  oveiarched  our 
heads  all  along  ihe  road,  and  the  hedges  were  bright 
with  foxgloves,  and  dog-roses,  and  campions;  but 
above  all  predominated  the  honeysuckles,  in  extra- 
ordinary profusion  throughout  the  way,  and  that  of 
both  the  crimson  and  the  yellow  varieties.  It  was 
decidedly  the  characteristic  flower.  And  the  tiny 
birds,  in  spruce  plumage,  were  chirping  by  hundreds 
on  the  fragrant  hedgerows,  or  darting  out  and  in 
among  their  bowers : — 

"  The  amal  foules  maken  melodie 
That  aiepen  alio  night  with  open  ^e.** 

Eveiything  rejoiced  in  the  reign  of  Summer;  her 
dommion  at  length  iully  established.   Surely  she  has 
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opened  her  qneenly  court ;  snrcly  she  has  been  hold-* 
ing  her  levee  this  eveiiingl  We  could  echo  the 
charming  sonnet  of  Earl  Snnrej,  in  many  of  its  details 

at  least,  but  without  the  sad  note  with  which,  like 
the.  note  of  a  tolling  bell,  he  closes 

<*Th6  toote  aeiaoii  VuA  bud  and  Vloome  Mh»  tnysgs, 

With  grame  htlh  did  tlie  liHli  and  eke  the  vile  s 
The  aightingall,  with  fetheii  new,  she  ijrngib 

The  turtle  to  her  mate  hath  told  her  ttla 
8«yoieriscome;  for  eveiy  q^ny  now  epiiDg^ 

The  hart  halh  hung  hie  old  head  oa  the  pile^ 
The  buck  in  brake  his  winter  eoat  lie  fljrnge. 

The  fishes  flete  with  new  repayred  aeale* 
The  adder  all  her  Blough  away  she  flyngB, 

The  swallow  swift  pursueth  the  flies  sioalef 
The  busy  bee  her  honey  now  she  minL^s, 

Winter  is  worne,  that  was  the  iiouer's  bale  ; 
And  thus  I  see  among  these  pleasaunt  thyngcs 
Bche  care  decays,  and  yet  my  sorrow  spryugs." 

The  days  are  at  the  longest,  and  the  sun  was  hardly 

get,  when,  ^\  itii  an  extra  iluurish  of  his  whip,  our 
Jehu  made  his  triumphal  entry  into  Tenby;  and, 
amidst  his  admiring  townsmen,  who  thronged  to 
witness  the  entry  with  no  less  curiosity  than  the  vil- 
lagers had  displayed,  drew  up  in  front  of  the  hotel. 
We,  however,  scarcely  saw  house  or  people,  for  our 
eyes  were  enchanted  by  the  noble  view  that  at  the 
same  moment  burst  upon  us,  of  the  harbour  of  Tenby, 
the  Bay  of  Caermarthen,  and  the  North  CliO^,  with  the 
sands  at  their  foot»  and  a  thin  muslin  cap  of  mist  on 
their  'head.  It  was  bnt  a  glance  that  we  took,  for 
we  were  notliing  loth  to  get  a  comfortable  cup  of  tea 
at  the  wxll-furnished  "  Coburg." 
When  we  were  re&eshed,  there  still  remained  light 
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enough  to  tempt  us  to  a  walk.  We  accordingly 
sallied  forth,  looked  at  several  lodgings,  selected  one 
that  just  met  our  need,  as  to  Bitoation,  conyeniences, 
&c.,  and  atroUed  through  the  souih  gate  to  the  sands. 
The  tide  was  out,  enabling  us  to  reach  St.  Catherine's 
Island,  and  to  peep  tlirough  its  perforated  caves,  and 
to  take  such  a  glance  at  its  lioneycombed  rocks,  and 
dark  weedj  basins,  as  was  full  of  promise  for  to- 
morrow* 


Digitized  by  Google 

{ 


II. 

BT,  CATHEBIN£*S. 

The  Sootli  Sands— Gaiden  Adoniin«iit—Bathen— Castle  Hill— St . 
GatiMrine's  Island— Perfomted  GaTens— Steps  to  ths  Sammit 
—Bullied  Chapel— OoBunandinff  Frospeet—Teabj— North 
01iffi»— CaermartbeiL  Bay— €knrsrlaiid---€oa8t  of  Deron- Lnndj 

—  Caldy  —  Qiltar — BeeoUeciioxis  and  Compexisons — Bomet 
Moth — Carious  l^Ianners  of  a  Kat — Bapid  Influx  of  Tide— 
Evening  at  the  Gaveins — Comie  Adventnie — ^Fatal  Accident* 

June  26th. 

Fbok  our  hack  door  we  walk  through  the  narrow 

sandy  paths  of  a  little  garden,  gay  with  pinks  and 
iiichsias,  to  the  brow  of  a  steep  descent,  wliich  leads 
down  to  the  spadoBS  jellow  beach  of  Band — ^the  South 
Sands.  A  zigz&g  path  winds  down  the  hill  from 
each  garden  in  the  terrace,  and  is  defended  by  low 
walls  of  stone,  which  hurc  a  curious  cficctfrom  below, 
from  their  peculiar  ornamentation.  They  are  sur- 
momited  by  large  whelk  shells,  bleached  white  by 
the  snn  and  rain,  and  set  in  regular  rows  dose 
together ;  while  the  exterior  ^stces  are  adorned  by  loyal 
devices  of  V.  R.,  P.  A.,  and  P.  W.,  made  of  the  valves 
of  the  great  spinous  cockle^  set  in  cement,  with  ranch 
attention  to  symmetry.  From  amidst  the  whelks 
springs  up  the  Common  Stoneciop,  now  coyeied  with 
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dense  beds  of  its  stanj  yellow  flowm;  and  the  angles 
and  creyices  are  gay  wiifa  the  elegant  Fumitory,  the 

blue-eyed  Germander  Speedwell,  and  its  f;l^  ouritc 
companion,  tlie  Scarlet  Pimpernel ;  and  disfigured 
tooy  I  am  sorry  to  add,  with  more  than  sufficient  of 
hawkweedff,  nettles,  and  thistles,  to  serve  as  a  foil  to 
the  floweis. 

As  we  stand  at  the  garden  edge,  a  pleasant  scene 
is  before  us.  Below  there  is  a  broad  expanse  of 
yellow^  sand,  not  nearly  covered,  even  at  the  highest 
level  of  spiing-tide,  and  at  low  water  reaching  so  far 
out  as  to  allow  comfortable  and  dry  access  to  St. 
Catherine's  Bock,  then  no  more  an  island. 

It  id  in  the  middle  of  the  day,  when  the  tide  recedes 
at  that  hour,  and  when  the  wind  is  moderate,  the  air 
warm,  and  the  sun  bright,  that  these  sands  are  seen 
to  advantage.  The  gay  dresses  and  many-hued  para- 
sols of  the  ladies  are  dotting  ihem  over  hy  scores ; 
little  boys  and  girls  are  scampering  hither  and  thither, 
picking  up  biielis  and  sea-weeds,  throwing  pebbles 
into  the  sea,  and  flying  with  affected  fear  firom  the 
advancing  wave,  or  digging  with  their  wooden  spades 
moats  and  pits  in  the  sofi;  sand,  as  thoughtless  of  the 
next  tide  which  will  sweep  all  their  works  away,  aa 
their  elders  are  of  the  scythe  of  Time,  who,  with  like 
indusiry,  ''heap  up  richeis,  and  know  not  wlio  shall 
gather  them/*  In  the  midst  of  the  crowd  stand  a 
dozen  of  white  bathing-machines,  and  the  busy 
bathing-women — uncou^,  uncorsetted  figures — in 
blue  serge  gowns  with  a  fringe  of  rags  below,  are 
moving  to  and  fro ;  while  far  off,  within  the  verge  of 
the  breaking  sea,  the  profane  eye  that  dares  wander 


Digitized  by  Google 


CASTLE  UILL.  IS 

in  that  direction,  catches  a  glinip.se  of  one  of  these 
brawn/  priestesses  of  Neptune  oifering  a  sacrifice  to 
her  divinitjr,  in  the  shape  of  a  slender  figure  with 
long  sable  xobe  and  dishevelled  hair.  We  cannot 
hear  the  shrieks,  bat  we  see  with  honor  the  anns 
da-shed  up  in  despair,  as  the  helpless  victim  is  ruth- 
lessly seized  and  plunged  beneath  the  wliclming 
,wave. — ^We'U  look  no  more ;  it  is  too  dreadful  1 

Iiet  ns  turn  from  the  thalassine  immolation  to  other 
features  of  the  scene.  On  llie  left  the  sands  axe 
bounded  by  a  steep  but  not  inaccessible  nia^^s  of  rock; 
the  Castle  Hill,  a  favourite  promenade,  crowned  by 
an  ancient  ivied  ruin,  of  which  I  may  afterwards 
speak  more  particularly.  The  abrupt  sides  of  this 
hill  are  rugged  and  broken ;  but  the  rude,  angular 
fragments  of  rock,  and  the  chasms  and  clefts,  are 
partly  concealed  by  a  drapery  of  gi'ass,  weeds,  and 
bushes,  the  deep  green  hues  of  which  harmonize  well 
with  the  rich  tints  of  the  ferroginoas  stone. 

Our  garden-hill  rises  rapidly  to  the  right  till  it 
becomes  a  perpendicular  precipice  of  limestone  rock, 
with  a  dark  cavern  at  its  base,  and  a  high  battle- 
meuted  wall  at  its  summit,  the  garden  wall  of  the 
houses  that  form  Lexden  Terrace. 

I  reserve  the  most  important  item  in  the  enumera- 
tion to  the  last.  The  very  centre  of  the  picture  is 
jillcd  by  an  ohject  of  great  interest  to  all  visitants  of 
Tenby—St.  Catherine's  Island. 

It  is  an  isolated  rock  of  considerable  size,  and  of 
bold  and  picturesque  outline,  springing  abruptly  firom 
the  sand  and  gravel  at  the  water's  edge  at  low  tide, 
so  that  while  the  further  extremity  is  in  somewhat 
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deep  water,  the  nearer  end  is  left  quite  dry  by  the 
recess  of  eren  ordinary  tides,  while  low  BpringB  permit 
a  ready  access  to  a  large  portion  of  its  cliffs  on  both 

sides.  It  is  an  immense  block  of  compact  limestone, 
sinnoiis  in  outline,  forming  deep  receding  coves  and 
projecting  headlands,  and  split  everywhere  into 
fissures,  which  in  n&iay  places  have  been  enlarged 
into  carems.  Towards  the  nearer  or  western  end, 
either  some  conynlsion  of  nature,  or  the  wearing 
action  of  winds  and  seas,  has  entirely  perforated 
the  island  in  several  places,  so  that  we  can  pass  quite 
through  from  one  side  to  the  other. 

A  winding  path  of  rude  steps  cut  in  the  rock, 
aided  by  natural  projections  and  slopes,  leads  to  the 
summit.  Here  there  is  a  short  sweet  turf,  which  sup- 
ports a  few  sheep;  half  wild,  sure-footed  creatures, 
that  run,  turn  and  look,  run  again,  and  leap  from 
crag  to  crag,  almost  with  the  agilily  of  the  Alpine 
chamois. 

It  is  one  interesting  peculiarity  in  this  region  of  old 
historic  fame,  that  almost  every  little  knoll,  or  point, 
or  island-rock,  has  its  ruin.  Castles,  abbeys,  and 
priones,  in  mouldering  decay,  remain  everywhere  in 
the  Principality  to  attest  the  grandeur  of  the  ancient 
race  who  inhabited  the  land  chiliads  ago,  and  whose 
descendants  still  possess  their  pristine  inlieritance. 
This  little  rock  has  its  highest  point  crowned  with 
the  grey  and  lichened  walls  of  an  old  chapel,  once 
dedicated  to  the  "  Saint  Catherine  "  of  popish  cele- 
brily^  after  whom  the  island  itself  was  named. 

A  fine  commanding  view  is  obtained  from  this  spot, 
both  inland  and  seaward.   At  the  rear,  the  entire 
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town  of  Tenby  is  seen;  the  aouthem  terraces  and 
houses  just  in  front,  surmountiog  the  rugged  clifb, 
with  flights  of  steps  leading  down  to  the  sands,  and 
the  ancient  wall  pierced  by  the  arch  of  the  south  gate 
of  the  town,  and  running  up  the  Castle  Hill.  Over 
the  gate  wc  see  the  northern  terraces  crowning  another 
range  of  clifis,  scarcely  less  lofty  and  more  beautiful, 
from  the  trees  and  bushes  which  clothe  them  to  the 
water*B  edge.  The  old  church,  with  a  modem  but 
very  elegant  taper  spire,  forms  a  picturesque  finish  to 
the  town,  rising  from  its  centre,  the  loftiest  part,  and 
piercing  the  sky  with  its  long-drawn  point. 

All  around  the  prospect  is  pleasing.  Northward 
and  eastward  we  trace  the  cUfb  projecting  in  bluffs  of 
stem  grandeur,  and  receding  gradually  till  they  run 
out  into  the  spit  of  isolated  rocks,  known  as  Monk- 
stone  Point,  Then  Ibilow,  much  more  remote,  the 
hills,  chequered  with  fields,  that  make  the  ample 
sweep  of  Gaermarthen  Bay.  More  and  more,  as  the 
coast  trends  to  the  east,  it  diminishes  and  fades  into  tlie 
uniform  blue  of  distance.  At  length  it  seems  to  dwindle 
to  a  line,  where  the  Eurry  estuary  cleaves  the  land; 
yet  here  clouds  of  dense  smoke,  white  in  the  sun* 
beams,  are  conspicuous,  and  a  telescope  enables  us  to 
see  the  tall  chimneys  that  indicate  the  smelting  frur- 
naces  of  Pembrey.  After  this  rises  the  noble  penin- 
sula of  Gower,  rich  in  historical  associations,  and  in 
romantic  scenery;  and  no  less  interesting  from  the 
English  character  of  its  inhabitants,  who,  like  the 
people  of  this  county,  have  preserved  their  isolation 
from  their  Welbk  ncighbom's  for  seven  hundred 
ysars. 
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Far  beyond  tliis,  so  faint  and  dim  that  it  can  l^e 
discerned  only  in  a  peculiarly  humid  condition  of  the 
atmosphere^  is  the  coast  of  DeYonsHliei  alxnit  Ilfra- 
combe,  and  on  towaids  Hariland  Point.  It  would  be 
nothing  to  most  people,  bat  to  me  it  is  interesting  to 
gaze  upon  it,  slight  and  shadowy  as  its  outline  is, 
because  it  recals  the  pleasant  memories  of  Il£:acombe. 

Lmidy,  almost  as  dim,  appears  like  a  little  cloud 
on  {he  8oa1ih*weBt  horizon.  This,  too,  I  look  on  with 
pleasure,  a  pleasure  in  which  yon  can  sympiithize; 
for  you  remember  the  dcliglitful  week  we  spent 
togetiier  in  exploring  that  singular  rocky  islet, 
exactly  two  years  ago,  almost  to  a  day. 
.  Well,  then  our  yiew  comes  homeward  again,  and 
Galdy  Island  stretches  away  along  the  south  line, 
followed  by  Margaret  Island,  both  of  which  I  hope 
to  tell  you  more  about  soon.  The  latter  is  shut  in 
by  the  lofty  promontory  of  Giitar  Head  with  its 
sands,  which — ^with  one  interruption,  where  the 
coast  becomes  low,  forming  Penally  Burrows  and 
sinking  to  a  sandy  morass— joins  the  south  diffii  of 
Tenby,  whence  we  set  out. 

There  is  much  in  this  little  precipitous  islet  that 
reminds  me  of  that  visit  to  Lundy,  especially  the 
broken  shattered  fragments  of  rock  that  crown  the 
prominences,  the  appearance  of  Cyclopean  masonry, 
which  the  strata  assume  in  places,  and  the  grand 
views  from  the  summits  down  into  the  chasms  and 
gully-like  coves.  1  found  too  a  curious  coincidence 
in  several  of  the  spindle-shaped  cocoons  of  the 
Burnet  Moth,  formed  of  a  shining  yellow  papery  silk, 
and  bound  head  and  foot  to  stalks  of  grass.  Don't 
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you  recollect  the  hnndreda  of  these  cocoons  that  we 
found  in  the  fields  and  marsiies  behind  Captain  Jack 
Lee^s  house,  and  the  pret^  moths,  sea-green  and 
crimscm,  ibat  weie  flying  OTer  the  grass  in  the 
morning  snn  9 

Though  a  good  deal  of  the  surface  is  covered  with 
great  loose  stones,  there  are  not  wanting  pleasant 
grassy  slopes,  and  secluded  dells,  which  tempt  one  to 
lie  in  idle  enjoyment  of  the  warm  snn,  the  odours  of 
the  flowers,  and  the  soothing  sounds  of  the  surge 
upon  the  long  sands. 

A  few  evenings  ago  I  was  thus  reclining  on  the 
turf,  looking  down  on  the  cove  that  forms  the  north 
extremity  of  the  great  cayem.  Though  it  was  low 
tide,  the  sea  did  not  recede  snfiiciently  to  admit  of 
any  access  to  the  cove  ftom  the  shore*  Presently 
I  saw  a  large  rat  come,  deliberately  foraging,  down  to 
the  water's  edge,  peep  under  every  stone,  go  liither 
and  thither  very  methodically,  pass  into  the  creyices, 
exploring  them  in  succession ;  at  length  he  came  out 
of  a  hole  m  the  rock  with  some  white  oliject  in  his 
mouth  as  big  as  a  walnut,  and  ran  slowly  off  with  it, 
by  a  way  I  had  not  seen  him  go  before,  till  I  could 
follow  him  no  longer  with  my  eyes,  because  of  tlie 
projections  of  the  precipice.  What  he  could  possibly 
haY»  found  I  puzzled  my  brains  to  guess,  but  without 
much  satisfaction.  He  eyidently  knew  what  he  was 
about.  From  his  retirement  into  the  cayem,  when  the 
sea  had  quite  insulated  it,  the  sagacious  little  beast  liad 
doubtless  his  retreat  in  its  recesses ;  far  up,  of  course, 
out  of  the  reach  of  the  sea,  where  he  would  be  snugly 
lodged,  when  the  wayes  dash  and  break  wildly 
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throngh  the  cave,  kindling  millions  of  fitful  lamps 
among  the  clustering  polypes  helow. 

The  influx  of  the  tide  is  very  rapid  on  the  sands, 
and  cuts  off  the  communication  between  the  islet  and 
the  shore  in  rather  a  treacherous  fashion.  A  day  or 
two  ago  our  little  Willie  was  embayed,  as  he  was 
intent  on  making  a  pool  with  his  wooden  spade  for 
the  reception  of  a  colony  of  Purpune  that  he  had 
gathered  from  tlic  rocks  ;  and  he  related  very  gravely 
his  appreliPTisirnis  of  being  drowned,  when  he  had  to 
wade  through  the  water,  which  was  actually  oyer  the 
soles  of  his  shoes ! 

In  the  evening  we  strolled  down  to  look  at  the 
place,  and  were  beguiled  into  staying  till  it  was 
quite  late,  by  the  interest  which  attached  to  the 
coming  in  of  the  tide.  There  was  a  breeze  from  the 
southward,  which  hove  the  sea  against  the  opposite 
entrance  of  the  cavern  to  that  on  which  we  were 
standing;  and  the  funnel-shaped  clifBi  on  that  side 
concentrated  the  successive  waves,  which  drove 
through  in  a  sort  of  "  bore/*  and  covered  with  turbu- 
lent water  large  tracts,  which  but  a  few  moments 
before  were  dry.  We  were  pushed  fix>m  stone  to 
stone,  and  from  spot  to  spot,  like  a  retreating  enemy 
before  a  successful  army ;  but  we  lingered,  wishing 
to  pee  the  junction  of  the  waters,  and  the  insulation 
of  the  rock.  It  is  at  this  point  that  the  advance  is  so 
treacherous.  There  was  an  isthmus,  of  some  twenty 
feet  wide,  of  dry  sand,  when  my  wife,  who  had  seen 
the  process  before,  said,  **  It  will  be  all  over  by  the 
time  yon  have  counted  a  hundred.^'  Before  I  had 
reached  ^(y,  it  was  a  wide  wash  of  water. 
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A  rather  comic  scene  was  enacted  there  a  few 
minutes  ago.  The  rockjr  steps  by  which  the  isle  is 
ascended  lise  from  the  saxid  at  this  veij  point  The 
tide  was  coming  in,  hat  as  we  had  ahout  half  an  hour 
to  spare,  my  wife  and  myself  climbed  to  the  top.  As 
we  were  descending  we  met  three  middle-aged  ladies, 
two  of  them  somewhat  heavy  in  person,  leisurely 
mounting  the  steps,  and  now  and  then  sitting  down  to 
take  bieath.  We  reached  the  bottom,  and  they  the 
top ;  but  by-and-by,  glancing  back  to  the  island,  lo ! 
there  were  tlic  three  adventurous  travelkis  at  the 
furthest  and  highest  point,  just  bcgmning  to  return, 
apparently  regardless  of  the  tide,  which  now  had  but 
a  few  minutes  to  run  before  the  passage  would  be 
closed.  A  couple  of  lads,  hnrrying  down,  warned 
them  of  their  condition ;  bnt  they  had  not  made  half 
their  way  across  the  isle  before  we  were  reminJed  of 
the  "  hundred"  count ;  and  presently  the  sandy  draw- 
bridge was  pulled  up,  and  Neptune  reigned  supreme. 

The  poor  ladies  bustled  down  the  rugged  and 
perilous  steps  with  unwonted  briskness,  gazing  with 
rueful  eyes  at  the  waves  through  wliicli  their  path 
lay.  A  crowd  of  idlers  had  gathered  round,  of  course, 
to  witness  the  d4no^ment,  when  a  lusty  bathing* 
woman  came  to  the  rescue,  leading  the  horse  o£  her 
machine  to  the  foot  of  the  steps.  But  here  a  new 
difficulty  arose ;  tlic  eldest  and  fattest  of  the  ladies 
had  evidently  never  committed  her  person  to  "the 
outside  of  a  horse,''  and  could  not  be  persuaded  that 
safety  lay  in  such  an  expedient.  A  brief  but  earnest 
whisper  ensued,  and  Hke  admiring  throng  beheld  the 
stout  bathing-wench  catch  up  the  &.t  lady,  and  bear 
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iier  portly  burden  (some  ten  or  twelve  stone  I  should 
guess)  through  the  billows.  The  other  fluropas  were 
content  to  have  the  horse  for  their  Jupiter,  and  thus 

all  once  more  trod  terra  firma.  Gravely,  and  with 
averted  eyes,  they  received  the  congratulations  of  the 
merry  spectators,  probably  painfully  conscious  of 
some  features  in  the  scene,  which  I  must  leave  to 
your  imagination,  but  which  appeared  greatly  to 
tickle  the  fancy  of  the  crowd. 

This  little  islet,  and  these  shining  sands,  have, 
however,  witnessed  tragic  well  as  comic  scenes. 
My  friend,  Mr.  Dyster,  tells  me  of  a  peculiarly  sad 
incident  that  occurred  at  this  very  spot  about  three 
years  ago.  One  afternoon,  walking  along  the  beach,  he 
heard  a  scream,  which  he  supposed  might  proceed 
from  some  playing  children,  wlio  are  usually  numer- 
ous on  the  sands.  He  looked  towards  the  sound,  but 
seeing  nothing  walked  on*  Presently  he  turned  and 
looked  again.  There  was  a  lady  running  towards 
him;  suspecting  something  wrong,  he  hastened  to 
meet  her.  "  Oh,  do  come !  ^'  said  she,  "  here's  a  man 
drowning.'*  At  the  same  mument  he  sees,  just  off 
St.  Catherine's,  a  head  in  the  sea,  and  then  an  arm 
thrown  wildly  upwards. 

When  he  arrived  at  the  spot  two  men  had  already 
stripped,  and  were  swimming  off  to  the  drowning 
man,  but  he  had  gone  down  before  they  reached  him, 
and  all  help  was  vain. 

It  proved  to  be  a  youth  of  but  twenty  years,  the 
son  of  a  London  clergyman,  who  had  been  taking  his 
first,  and  unhappily  his  last,  bathe.  He  had  but 
a  few  moments  before  posted  a  letter  to  his  father. 


Digitized  by 


UNCESTAINTr  OF  UFE< 


21 


saying  how  well  and  happy  he  felt  himself ;  and  by 
the  same  post  my  informant  had  the  mouinfai  task 
of  oommimicating  his  untimely  death* 

Snch  things  now  and  then  bring  yividly  to  our 
remembrance  the  solemn  words  of  the  stripliDg 
shepherd:  "As  the  Lord  liveth,  and  as  thy  soul 
iiveth,  there  is  but  a  step  between  me  and  death  I** 
And  they  cogently  inculcate  on  our  too  heedless 
hearts  the  blessedness  of  haying  ^*  our  life  bid  with 
Christ  in  God,"  that  no  accident  can  ever  tondi* 
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Description  of  St  Catlierine's  Caverns— First  Cavern— Doj?  winkle 
—Smooth  Anemone — Acorn-shells — Shajg'y  Foljpes — Second 
Cavern— Shaft—  Tidepool— Stag's  Horn  Polype — Snowy-disked 
Anemono— Sack  Sponge — Crumb  Sponc^e— A  framed  Picture — 
Third  Cavern—Sandy  Pools— A1_'ro — ^Botryllidse— Strawberry 
Ascidian — Mermaids'  Gloves— Starfiahes—il'i^sels — Barnacles 
— Anemones — The  Orange-disk — The  Orange  tent acled — The 
Snipe's  Feather — Cypress  Sertularia — IIouse-Martins — North 
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Jiuie26tli. 

These  ttree  day  s  past  I  have  spent,  or  at  least  tliat 

portion  of  rack  tliat  included  the  lowest  condition  of 
the  tide, — m  exploring  the  perforated  caverns  of  St. 
Catherine's.  I  have  found  their  zoological  riches 
fully  to  bear  out  the  laudatory  testimony  which  I 
have  hefore  mentioned  to  yon;  indeed,  I  have  not 
met  with  any  part  of  our  coast  which  can  compare 
with  these  caves,  in  atibrdiug  a  treat  to  the  marine 
naturalist. 

I  will  endeavour  to  describe  them  to  you  in  detail, 
though  you  may  be  sure  that  it  was  not  until  my 
curiosity  was  in  some  degree  satiated,  that  I  could 

make  these  leisurely  notes.  However,  I  think  I 
have  pretty  well  ransacked  them  by  this  time,  and 
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rich  are  the  spolia  optma  with  which  thej  have 
replenished  my  vaaea. 
The  toniiels  aie  three  in  number,  all  at  the  western 

end  of  the  isle,  and  all  following  the  same  general 
direction,  jseiTctrating  from  south  to  north.  I  shall, 
in  deBcribiug  them,  call  the  south  extremity  the 
entrance,  and  the  north  the  exit. 

When  the  tide  has  about  an  hour  and  a  half  to 
fall,  we  can  pass  dry-shod  round  the  western  point, 
and  find  ourselves  on  ii  plain  of  smooth  tirni  nand. 
The  First  Cavern  yawns  before  us,  narrow  and  com- 
paxatively  low,  a  fissure  with  perpendicular  and 
parallel  sides.  We  enter,  and  proceeding  a  Uttie 
way,  find  the  course  almost  cut  off  by  projecting 
perpendicular  groins,  leaving  only  a  passage  along 
the  left  wall,  just  wide  enough  to  allow  a  person 
to  glide  through,  i^^ew  persons  pass  beyond  this 
point,  because  the  narrowest  part  is  occupied  by  a 
pool  more  than  knee-deep,  which  remains  always 
after  the  tide  has  receded.  If  we  wade  this,  however, 
we  come  into  a  wider  chamber  and  emerge. 

The  sides  of  this  fissure  afford  plenty  of  entertain- 
ment to  the  naturalist.  The  white  shells  of  the  Dog- 
winkle  {Purpwra  hpiUm)  stud  the  rocky  waUs  both 
within  and  without,  in  hundreds,  and  multitudes  of 
the  elegant  vase-like  egg  capsules  of  the  same  species 
may  be  seen  clustered  about.  The  Smooth  Anemone 
iJcttnia  mesembryanthemum)  is  also  scattered  over  the 
bristling  points,  and  adhering  to  the  walls^  glossy  and 
.  plump,  like  some  ripe  pulpy  finiitj  tempting  the  eye 
and  the  mouth.  Great  tracts  are  completely  covere 
with  Acorn-shells  [Balan  ws  halanQides)^  the  individual 
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shells  forced  by  mutual  pressure  into  angular  forms^ 
and  drawn  out  to  a  great  length  in  proportion  to  their 
diameter.   These  are  all  as  still  as  death  now,  but 

on  the  return  of  the  tide  they  open  their  valves,  and 
leap  into  activity  and  life.  Low  down  "partly  within 
the  water,  and  partly  left  dry,  the  rock,  barnacles, 
and  all,  are  firinged  with  what  look,  when  out  of 
water,  exactly  like  the  wetted  matted  locks  of  a 
white  poodle-dog  that  has  just  had  a  bathe.  These 
shaggy  locks  are  by  no  means  attractive  in  their  pre- 
sent appearance;  and,  characteristic  as  they  are  of  these 
caverns,  probably  few  persons  are  aware  either  of  their 
nature  or  of  their  beauty  under,  other  ciicumstanoes. 
They  are,  however,  Hydroid  Polypes  of  exquisite  deli- 
cacy, principally  of  the  genus  Laomedea,  Two  species 
occur  in  this  and  the  other  caves  in  profuse  abundance, 
L,  gemculata  and  L,  dichotoma  y  the  former  aggregated 
in  the  dense  shaggy  tufts  already  mentioned,  rarely 
exceeding  two  indies  in  length,  and  for  the  most  part 
simple  or  very  slightly  branched ;  the  latter  forming 
tiny,  slender  shrubs,  greatly  branched,  but  of  the  most 
delicate  tenuity,  and  hve  or  six  inches  in  length. 

A  few  yards  beyond  this  fissure  is  the  Second 
Cavern,  one  of  more  pretension.  At  the  entrance  it 
is  about  twenty-five  feet  high  and  ten  wide,  but  the 
other  end  is  narrower  and  lower.  As  soon  as  you 
are  well  within  the  cave,  on  looicing  up  you  see  that 
the  roof  is  perforate;  a  narrow  shaft  or  chimney, 
rugged  and  irregular,  piercing  through  the  solid  rock 
to  the  air  and  light  above.  The  lower  end  of  this 
shaft  has  several  openings  into  the  roo^  narrow^ 
arches  of  rock  being  projected  across. 
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In  the  middle  the  cavem  dilates,  and  bianches  off 

into  a  secondaiy  chamber  on  the  east  side.  Here 
yon  mount  on  a  smooth  and  slipperj  ledge,  and  dis- 
cover a  little  tide-pool  iu  a  rocky  basin,  so  perfectly 
transparent,  and  so  motionless,  that  you  cannot  see 
the  water-line  in  the  dim  light;  and  it  is  only  by 
putting  down  yonr  hand  to  feel,  or  by  reasoning  from 
the  appearance  of  the  living  contents,  that  you  can 
persuade  yourself  it  is  a  pool  at  all.  All  round  the 
margins  and  smooth  sides  of  the  basin,  under  water, 
grow  numerous  and  fine  specimens  of  the  Stag*s-hom 
Sponge-polype  {Alcyontdium  hiratUum),  These  are 
so  characteristic  of  the  pool,  (scarcely  another  object 
of  any  kind  being  found  there,  no  sea-weeds,  nor 
even  a  zoophyte,  or  scarcely  one,)  and  so  remarkable, 
as  at  once  to  claim  attention.  They  have  much  of 
the  aspect  of  a  Sponge,  being  downy,  growing  in 
irregular  rounded  masses,  and  of  a  sub-pellucid  yel- 
lowish-olive hue ;  but  to  the  feel  the  substance  is 
more  solid  and  fleshy,  somethino:  between  jelly  and 
cartilage.  It  is  frequently  three  or  lour  inches  in 
length,  springing  from  a  minute  point  of  attachment, 
and  much  branched  or  lobed,  so  as  to  present  a  close 
resemblance  to  a  deer's  horn.  I  shall  take  occasion 
to  speak  again  of  the  phenomena  whicli  this  curious 
substance  presents  under  closer  examination,  and  of 
its  interesting  parasites ;  I  content  myself  with  allud- 
ing at  present  to  what  may  be  observed  on  the  spot 
of  its  nativity. 

In  the  same  side-chamber,  but  seated  in  an  inner 
recess  still  more  obscure,  is  another  pool  of  similar 
dimensions  and  character.    You  must  climb  to  a 

c 


Digitized  by  Google 


26  THE  CATEBNSL 

higher  ledge,  and  stride  oyer  the  former  pool,  in  order 

to  examine  it,  and  then  you  will  see  nothing  until 
your  eyes  are  accustomed  to  the  darkness,  and  with- 
out hringing  your  face  as  close  as  possible  to  the 
unruffled  surface  of  the  transparent  water.  Here  X 
had  the  pteasnre  of  seeiiig  the  Snowy-disked  Ane* 
mone  (Acttnta  nwea),  a  lovely  little  species,  known 
to  science  only  by  a  specimen  or  two  which  I  found 
at  Torquay,  and  described  in  my  Pevonshire  Coast." 
These  caverns  are  its  favourite  home^  the  metropolis 
of  the  species ;  and  though  I  shall  presently  allude  to 
it  in  greater  abundance  when  I  come  to  speak  of  the 
third  cavern,  yet  in  this  little  retired  rock-basin,  not 
a  few  of  the  delicate  snowy  blossoms  are  seen  starring 
the  interior. 

A  beautiful  Sponge  ( Ghrantta  compressa),  resembling 
a  number  of  small  white  sacks  with  open  mouths,  and 
with  the  sides  pressed  together,  occurs  here ;  inte- 

resting  to  the  physiologist,  as  being  the  species  in 
which  Mr.  Bowerbank  discovered  motory  cilia,  and 
thus  set  at  rest  the  question  of  the  animal  character 
of  the  ^onges.  The  common  Crumb-of-bread  Sponge 
{ffaUchandna  ^anicea)  incrusts  the  rock  with  its 
yellow-brown  mass,  rising  into  mamillary  eminences, 
miniature  volcanoes  vomiting  forth,  not  ashes  and 
liquid  fire,  but  jets  of  water  and  clouds  of  foecal  par- 
ticles. In  general,  however,  the  sides  of  this  cavern 
closely  agree  with  those,  of  the  former  in  tlie  charae-- 
ter  of  their  parasitic  occupants. 

A  fine  view  of  the  Castle  Hill,  looking  across  the 
cove,  is  obtained  from  the  interior  of  this  cavern ;  and 
one  more  limited,  but  perhaps  more  striking,  from 
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outside  the  entrance,  looking  through  the  perforation. 
The  effect  of  the  sunli^t  on  the  verdure  of  the  hill, 
and  on  the  erpftrkling  sea,  is  heightened-  hy  the  obeca- 
riiy  of  the  atthway,  like  a  bright  pictoxe  set  in  a  deep 

black  firame. 

We  return  by  the  way  we  came,  in  order  to  enter 
the  Third  Cayem  from  the  same  side,  viz.,  from  the 
south.  We  are  now  near  the  middle  of  the  island, 
standing  befcure  a  perforation  fiur  more  noble  in  all 
respects  than  the  two  preceding  ones.  The  entrance 
is  much  loftier,  wider,  and  more  rugged,  iiTegular, 
and  pictoresqiie.  It  is  iianked  hj  great  projections  of 
rougK  honqnoombed  rock,  that  resemble  the  propjlea 
of  some  angnst  temple  of  old  Egyptian  aarcldtectare. 
We  pass  into  the  solenm  iane,  and  find  oorselyes  in  a 
lofty  chamber,  which  an  immense  mde  pillar  in  the 
centre  divides  into  a  principal  and  a  secondary  gal- 
lery. Just  in  front  of  this  column,  the  roof,  which  is 
raddy.  vaulted,  rises  to  the  height  (as  well  as  I  could 
e&tiinsto  it)  of  abofut  forty  feet,  and  the  width  of  the 
cavern  is  about,  thirty. 

We  can  obtain  access  to  this  cliaTnber  only  at  low 
water  of  spring-tides,  and  can  enter  it  with  dry  feet 
only  when  the  tides  of  the  full  moon  give  a  greater 
recess ;  for  a  laxge  though  shallow  pool  spreads  aeioss 
the  whole  breadth  of  the  fibor,  from  the  entrance  to 
some  distance  within  the  interior,  the  contents  of 
which  partly  drain  off  as  the  tide  recedes,  so  as  to 
allow  a  steady  foot  to  pass  along  a  rocky  ledge, 
aided  by  some  scattered  stones,  at  the  foot  of  the 
eastern  walL 

The  floor  of  this  cavern  is  not  a  bed  of  yellow  sand, 
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as  is  the  case  with  the  others,  but  rocky,  with  many 
loose  masses  of  stone  scattered  about.  -Hence  the 
poolsi  which  are  merely  the  hollows  in  which  the  sea- 
water  stands  after  the  sunoimding  parts  are  left 
exposed,  are  moie*proMc  in  their  animal  and  yege- 
table  contents.  A  sandy  pool  contains  little  for  the 
naturalist. 

This  shallow  entrance-pool  is  fringed  with  great 
£ronds  of  the  Sweet  Oar-weed,  or,  as  the  fishermen  pro- 
nonnce  it,  Whnr-weed  {Ixminana  sacchartna)^  in- 
termingled with  the  long  green  lax  threads  GiMtterO' 
marpha,  and  the  thin  expansions  of  the  pnrple-hrown 
Porphyraf — that  substance,  so  papery  and  tender  as 
hardly  to  bear  the  most  delicate  handling,  which  is 
stewed  and  eaten  under  the  name  of  laver.  On  the  less 
accessible  part  of  the  pool— that  is,  the  west  side — 
the  cayem->wall  overhangs  considerably,  so  as  to  throw 
the  inferior  portions  into  more  than  average  obscurity. 
The  rock  is  here  studded  with  many  objects  oi  interest. 
If  we  lift  the  lettuce-like  leaves  of  the  Ulva,  that 
hang  in  bright-green  crumpled  masses,  and  the  tofts 
of  glossy  dark-red  Dulse  (Bhad^memajfalmata)^  we  see 
the  rough  rock  covered  with  patches  of  gaily-coloured 
Botryllida,  semi-pellucid  fleshy  agglomerations  that 
look  as  it  spoontuljs  of  jelly  had  been  dashed  against 
the  wall  and  had  congealed  as  they  fell ;  yet  when 
we  look  closely  at  them,  the  eye  is  charmed  by  dis- 
covering stars  of  brilliant  hue  set  in  the  gelatinous 
mass,  and  the  mind  is  still  further  delighted  when  the 
microscope  reveals  thesd  stars  to  be  systems  of  ani- 
mated beings,  every  ray  a  tiny  Mollusk  of  complex 
organization,  and  the  members  of  eveiy  system 
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anangei  in  regalar  oider  bo  as  to  piomote  the  good 

of  the  com  m  o  1 1  wealth . 

More  numerous  than  these  we  tind  individuals  of 
another  genus  belonging  to  the  same  tribe,  the  Straw- 
berry Ascidian  (Amaroucktm  prdtfhrum).  These,  in 
the  more  remote  parts  of  the  cayern,  hang  down  from 
the  lower  rocks  in  gjeat  profusion,  attracting  tlie  eye 
of  the  most  indifferent  beholder  by  their  bright  tints, 
scarlet  and  orange  intermingled  with  pellucid  white, 
bearing  a  striking  resemblance  to  a  ripe  strawbeny, 
if  we  suppose  that  frnit  to  be  drawn  out  in  length, 
and  to  hang  down  in  a  flaccid  manner,  without  a  stalk 
or  calyx.  These,  like  the  former,  consist  of  groups 
of  individual  MoUusks,  arranged  in  systems,  all  the 
members  of  which  are  organically  united  into  a  com- 
mon vital  mass; — ^a  phase  of  life,  which,  common  as 
it  is  among  the  lower  forms  of  being,  can  scaioely 
ever  fail  to  suggest  interesting  thoughts  to  the  reflect- 
ing and  philosophic  observer. 

The  fleshy  Polypes  called  Cows*  paps,  or,  more 
poeticaUj,  Mermaids'  gloves  {Alc^fomum  digitatum)^ 
are  scarcely  less  abundant  than  the  MoUnsca  above- 
mentioned.  I  had  chiefly  been  familiar  with  this 
as  a  deep-water  form,  coming  up  attached  to  old 
oysters  and  other  shells ;  but  here  it  occurs  between 
tidemarks.  I  have  reason  to  thiok  that  darkness  is 
more  essential  to  its  comfort  than  constant  immersion ; 
in  other  words,  that  it  is  more  careless  of  exposure  to 
air  than  of  exposure  to  light.  The  size  and  develop- 
ment of  the  masses  are  in  proportion  to  the  obscurity 
of  their  residence;  even  in  these  cayemous  recesses 
we  see  only  half-grown  specimens,  and  those  consist- 
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ing  of  one,  or  raxelj  two  lobes.  When  left  hj  the 
tide,  ^ese  hang  down  to  a  great  length,  the  haaer 
shrank  to  a  slender,  shrivelled,  skinny  eolnmn^  with 

a  wliite  lieshy  lump  at  the  tip,  from  winch  depends  a 
large  drop  of  clear  water ;  but  no  sooner  does  the  sea 
return  to  their  leyel  than  thej  retract  themselves, 
their  bodies  beeome  plnmp  and  pellucid  by  the  Ab- 
sorption of  the  sea-water  into  their  systm  of  aqne- 
dncts,  and  the  numeions  little  pits  that  had  appeared 
on  the  surface  swell  and  protrude  into  transparent 
star-like  polypes,  rendering  the  aspect  of  the  whole 
as  beautiful  now  aa  it  was  before  repulsive. 

In  this  pool  too,  eiei|MciaUy  in  the  angles  formed  by 
the  overhanging  walk,  and  beneath  the  shelter  of 
the  loose  masses  of  rock,  may  be  seen  (not  always 
indeed,  for  they  are  locomotive  and  wayward,  but 
pretty  constantly)  great  sprawling  Star-fishes  or 
JEive^fingers  (Uraster  Tiibens);  perhaps  finding  an 
attraction  in  the  myriads  of  Mussels  that  almost  pave 
this  cavern-floor.  These  latter  form  «  remarkable 
fcatLuc  of  the  place ;  they  fringe  the  walls  of  the  cave, 
and  the  rocks  around  up  to  a  certain  level;  they  floor 
the  pools ;  and  they  cluster  around  every  stone,  being 
packed  «o  densely  that  it  would  not  be  possible  to 
thrust  even  the  blade  of  a  knife  between  them,  with- 
out violence.  Thus  they  form  great  patdies,  or  rather 
tracts,  of  intense  blackness,  from  the  general  hue  of 
the  Mussel-shells ;  though  on  a  minute  examination 
we  can  discover  many  individuals  among  the  sable 
host|  which  are  beantiMly  tinted  with  pdlueid  olive 
or  golden  brown,  and  painted  with  radiating  bands  of 
purple.    They  adhere  with  great  force  to  the  rock 
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and  to  each  other,  by  means  of  the  silky  threads  of 
hynmB,  which  they  sjin  « their  mooring  cables,  and 

which  are  capable  of  resisting  a  strong  pull. 

From  the  groins  and  angles  of  the  compact  rock 
project  manj  colonies  of  the  large  Acorn  Barnacle 
{Bakmm  foreai»$).  It  is  a  coarse-looking  species,  of 
a  conical  form,  ahont  as  broad  as  high — ^that  is,  three^ 
fonrths  of  an  iucL — with  tlie  valves  stout,  finnlj 
cemented  together,  and  much  indented  with  strongly- 
marked  longitudinal  furrows,  whence  the  name 
poreaius,  ridged."  Some  of  these  have  tiny  colonies 
of  the  smaller  and  more  fragile  species  {Balanus 
halamidea)  clnstering  npon  the  valves,  and  many 
specimens  are  shaggy  with  very  fine  Laontedea, 
growing  on  them,  like  pine-forests  on  an  Alpine 
hill. 

The  Acorns  in  general  project  with  the  month 
downward,  whence  tliey  thiow  out  at  frequent  in- 
tervals that  exquisite  array  of  many -jointed  limbs, 
which,  expanding  as  it  is  thrust  forth,  and  then 
curving  downward,  acts  like  an  hand  of  sensitive 
lingers,  or  like  a  living  cast-net  for  the  grasping  and 
seenring  of  any  minute  creatures  that  may  he  roving 
near.  Poor  unthinking  wight !  whoever  he  may  be, 
Infusory,  or  Annelid,  or  Cypris,  or  orerm  of  Sponge, 
that  meets  the  clutch  of  those  enclosing  tingers  !  The 
bristles  that  pass  across  the  interspaces,  locking  into 
each  other,  shut  out  all  chance  of  escape :  the  living 
net  is  whipped  in,  the  valves  close  over  the  orifice, 
and  the  ill-iatcd  wretch  presently  finds  liimself  in  the 
cavernous  maw  of  the  hungry  Cirriped. 

But  let  us  leave  the  portal,  and  advance.   In  the 
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middle,  and  at  the  north  end,  the  Loulders  and  an- 
gular masses  become  larger,  and  lie  about  in  wilder 
confusion.  Here  there  are  several  shallow  stony- 
bottomed'  poold,  in  which  the  detntos  produced  by 
the  action  of  the  waves  upon  the  stone  has  aocnmn- 
lated  as  an  impalpable  mud,  concealing  tlie  crevices 
an  cavities.  Beautiful  Actinia?  inhabit  these  pools. 
The  Snowy-disk  {A»  nivea)  is  more  abundant  than  in 
the  second  cave;  and  two  lovely  new  species,  the 
Orange-disk  {A.  venusUi)  and  the  Orange-tentaded 
[A,  attrora),  are  equally  plentiful  5  besides  which,  the 
bottom  is  seen,  on  a  careful  examination,  to  be 
studded  with  a  species,  the  Snipe's  Feather  (A, 
troglodytes) ,  which,  on  account  of  the  mottled  colouring 
of  its  disk  and  tentacles^  is  very  apt  to  be  overlooked. 
We  may  search  with  the  eye  over  a  pool,  and  that  with 
Bomc  degree  of  scrutiny,  and  conclude  there  is  nothing ; 
and  yet  there  may  be  dozens  of  Actim'ce  expanded 
there.  This  species  occurs  by  hundreds  on  the  walls 
and  in  the  pools  in  this  part  of  the  cavern,  in 
company  with  the  two  preceding,  for  all  have  the 
same  habit, — ^that  of  dwelling  in  minute  crevices  or 
cavities  in  the  solid  rock,  whence  only  the  disk 
emerges,  or  at  the  most  surmounts  the  thin  stratum  of 
mud  that  conceals  the  rocky  bottom  of  the  pool.  This 
liabit  renders  possession  of  specimens  a  very  diffi- 
cult matter,  itom  the  compact  hardness  of  the  lime- 
stone, and  from  their  withdrawal  out  of  sight  as  soon 
as  they  arc  disturbed. 

Other  species,  more  familiar  to  me, occur  here  also; 
as  the  Smooth  Anemone  {A.  mesembryanthemum)^  of 
both  the  red  and  green  varieties,  but  not  the  spotted, 
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so  far  as  I  have  seen;  and  fine  specimens  of  the 
Tiiick-homed  {A,  crassicomis). 

These  pools  are  also  particularly  rich  in  the 
Hydroid  Polypes*  The  La4medeoBi  already  men- 
tioned, are  -very  fine  and  veiy  piofose ;  and  on  the 
Mussel  heds  grow  many  specimens  of  that  very 
elegant  species,  Sertularia  cupressinay  from  eight 
inches  to  a  foot  in  height.  The  polypiJoin  of  this 
coralline  forms  a  taper  pointed  spire,  the  numerous 
component  branches  of  which  are  fan-shaped,  and 
arch  giacefully  downwards,  so  that  the  resemblance 
to  a  tree  of  the  pine  tribe  is  neither  £uiciM  nor 
remote. 

Many  other  interesting  animals  might  be  enu- 
merated as  inhabiting  the  parts  of  these  caverns  that 
are  covered  by  the  periodic  tide;  lor  almost  eveiy 
spot  so  situated  is  peopled  with  inhabitants ;  while 
fer  overhead,  in  the  rugged  and  gnarled  roof,  another 
kind  of  tenants  have  made  their  liahitations.  The 
HouseMartins  [Hirundo  urbica)  perpetually  fly  scream- 
ing in  and  ont^  stemming  with  diffienlfy  the  breeze 
as  it  is  condensed  and  concentrated  by  the  fbnnel- 
like  form  of  the  perforation ;  emerging  from  hollows, 
and  vanishing  into  them,  where  it  may  be  presumed 
their  nests  are  placed,  secure  against  all  molestation. 
We  have  here,  doubtless,  an  example  of  the  sort  of 
situation  which  this  little  bird  was  wont  to  select  for 
its  economy,  in  remote  ages,  when  no  human  habita- 
tions existed  in  the  country  to  invite  its  confidence. 

When  we  come  out  on  the  north  side,  we  discover 
that  the  direction  of  this  cavern  has  diverged  from 
that  of  the  others  towards  the  east ;  and  that  a  great 
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projection  of  xock  into  the  0ea  preyents  access  hence 

to  the  shore,  except  at  very  low  springs.    We  are  in 
a  small  precipitous  cove,  very  rucrged  und  ciLouy,  willi 
not  a  little  deposition  of  mud ;  but  this  cove  has 
character  of  its  own,  which  1  maj  describe  to  jou,  if 
opportunity  serrey  in  a  fotnie  letteir* 

At  present  we  must  fetom  as  we  came,  first  taking 
a  satiating  look  at  the  noble  promontory  before  ns, 
called  Tenby  Headj  which  now  in  the  afternoon 
son  stands  out  rich  and  foll^  just  across  the  cove 
about  a  cable's  length  from  us.  It  is  scarcely  less 
heantifhl  than  St.  Catherine's  itself,  its  seaward  clifis 
of  rugged  limestone,  cleft  and  chasmed,  and  its  sum- 
mit of  tuif,  having  much  of  the  same  character ;  while 
the  ivied  ruins  of  the  old  strong  castle  which  crowns 
its  height,  impart  a  peculiar  interest  to  it. 

It  is  a  ^lYOurite  promenade ;  and  in  these  lovely 
long  evenings,  the  walk  which  girds  its  margin, 
walled  up  on  the  cliff  side  so  high  as  to  allow  the 
gase  to  go  out  freely  upon  the  sparkling  sea,  is 
thronged  with  gay  visitoxs.  lisst  evening  we  joined 
the  crowd,  and  were  strongly  reminded  <rf  the 
Capstone,  at  dear  Bfiracombe.  The  groins  and  hat- 
tresses  were  limestone  instead  of  grauwacke;  but  tliere 
was  the  same  steep  grassy  hill  on  one  hand,  up  which 
laughing  children  were  climbing,  and  down  which 
they  were  rolling,  the  same  precipitous  descent  on  the 
other,  the  same  expanse  of  blue  sea^  and  the  same 
familiar  flowers  and  plants, — the  tufty  Thrift,  the  close 
cushions  of  pink  and  white  Stone-crop,  the  Bladder- 
campion  among  a  wilderness  of  bramble  on  the  cliff^s 
edge,  and  the  dark  rigid  Samphire  on  its  inaccessible 
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angleSi  spangled  with  the  azure  SheepVUt,  as  if 
handMs  of  sapphires  and  toiqiioises  had  been  scat- 
tered there. 

Down  we  gazed  on  the  smooth  sea,  becoming  more 
and  more  mirror-like  every*  moment,  as  the  slight 
afternoon  brieeze  diied  away  into  a  calm,  and  allowing 
ns  from  6m  Tantage-height  to  see  far  down  into  its 
depths.  Presently  I  was  gratified  with  the  sight  of 
one,  and  then  another,  of  that  enormous  Medusa, 
the  Great  Hhizostome,  urging  its  diagonal  course  at 
the  shining  surface.  Its  great  bluish-white  disk,  like 
a  globe  of  fifteen  or  eighteen  inches  diameter,  mores 
foremost  by  alternate  oontraetions  and  expansions, 
which  remind  cue  of  the  pulse  of  an  rnurmous  heart, 
especially  as  at  each  stroke  a  volume  of  fluid  is  shot 
out  of  the  cavity,  by  the  impact  of  which,  on  the  sur- 
rounding water,  the  huge  body  is  driyen  yigoroudy 
forward.  Meanwhile  the  compound  peduncle,  with 
its  eight  arms,  that  hjing  down  to  the  depth  of  two 
feet  below,  is  dragged  after  the  disk ;  its  weiirht  and 
^the  resistance  of  the  water  to  its  bulk  combining  to 
give  that  slanting  direction  which  this  great  Medusa 
always  assumes  when  in  motion. 

We  watched  iSbe  great  unwieldy  creatures  a  long 
time,  even  till  evening  had  faded  into  night,  luid  wc 
were  left  almost  the  only  lingerers  on  the  hill.  But 
what  &  night  it  was  I  So  calm  I  so  balmy  I  so  solemnly 
still  and  noiseless!  enren  the  wash  of  the  ripple  at 
the  foot  of  the  cliff  was  hushed.  There  was  no  moon, 
but  many  stars  were  twinkling  and  blinking,  and  in 
tlie  nortli-west  a  strong  flush  of  light  filled  the  sky, 
which  was  rapidly  creeping  along  over  the  north 
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cliffs  towards  wliicli  we  were  gazing.  Then  those 
cliffs  theniselves,  all  distinctness  of  feature  lost  in  the 
darkness,  stood  like  a  gxeat  black  wall  in  fix>nt  of  ns, 
which  being  reflected  in  the  placid  sea,  so  tralj  that 
no  difference  could  be  traced  between  substance  and 
Biiadow,  the  dark  mass,  doubled  in  height,  seemed  to 
rise  from  a  line  only  a  few  hundred  yards  off;  and 
thus  everything  looked  strange,  and  unnatural^  and 
luureoognisable^  although  our  reason  told  us  the  cause. 
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THE  GBEAT  BHIZOSTOME. 

Importtnoe  of  MieroBeopy— The  Bhisostome— I^eMription^tTin* 
brella— Peduncle— AniiB^-€t!ip«d  Fdllttionft— >LaftTefi— Peeali- 
arities  in  the  Imbibition  of  Food— Fiahes  found  in  the  Peduncle 
— Qenerative  Organs — Tentacles— Germs — Foliationft — Thread- 
eapsaleB—Eyea— Maeuft— Ur.  Peacb'i  Obeemtioiuk 

Jqne  29th* 

The  most  gigantic  of  all  the  Medusae  that  swim  the 
European  seas  might  seem,  at  the  first  glance,  a 
somewhat  unsuitable  subject  for  microscopical  obser- 
vationB.  And  yet  it  is  not  so;  for  such  is  the 
profundity  of  the  Divine  wisdom  and  skill  that  has 
employed  itself  in  all  organic  heing,  that  even  the 
highest  powers  of  artificial  sight  will,  I  am  persuaded, 
leave  it  still  unfathomed.  So  many  of  the  functions 
and  operations  of  life  are  performed  by  organs  of 
exoessive  minutenessy  even  in  the  largest  animals, 
that  many  problems  in  iheir  economy  can  be  solved 
only  by  the  most  delicate  microscopical  investigation ; 
while  our  knowledge  cannot  but  be  increased  by  the 
same  powers  brought  to  bear  upon  the  complicated 
stmcture  of  various  organic  tissues.  Thus  I  hope  * 
the  following  observations,  incomplete  as  they  are, 
may  not  prove  xminteresting  to  yon. 

The  Rhizostoma  Cuvieri  is  probably  less  generally 
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distnbated  around  our  sltoreB  tlian  has  been  Bttpposed, 

since  Prufessor  Edward  Forbes,  tliau  wliom  no  liighcr 
authority  on  the  subject  of  Medusse  could  be  cited, 
states  that  he  has  seldom  met  with  it.'*'  The  occurrence 
of  the  species,  however,  is  by  no  means  imfi:eqii6nt  at 
Weymoaih,  a  score  of  specimens  at  least  having 
floated  into  the  harbour  in  the  course  of  last  summer ; 
and  here  I  have  already  seen  as  many,  either  swim- 
ming at  large,  or  left  dry  on  the  sand.  One  of  these 
Medusse  having  been  pushed  or  towed  to  the  quay- 
steps  in  front  of  my  lodgings,  I  was  presently  invited 
to  secure  possession  of  the  prize. 

I  immediately  had  a  large  washing-pan  brought 
down,  which  we  then  plunged  into  the  water  beneath 
the  Medusa,  and  lifted  out  with  the  unwieldy  bur- 
den lying  xetersed  in  the  cavity,  and  just  filling  it ; 
the  great  peduncle  hanging  helplessly  over  the  side. 
Thus  two  persons  readily  carried  it  within  doors,  and 
deposited  it  in  a  large  bath,  which  I  had  filled  with 
sea-water.  Here  it  could  float  side-wise,  and  carry 
on  its  pulmonic  contractions,  though  the  dimensions  of 
its  prison  weile  not  suficieut  to  allow  it  io  turn  itself. 

The  whole  height  of  this  specimen  (see  Plate  I.) 
was  about  two  feet;  the  umbrella,  which  was  about 
fifteen  inches  in  diameter,  was  much  more  globose 
than  is  represented  in  such  published  figures  as  I 
have  seen.  A  border  of  about  three  inches  in  width 
is  rather  abruptly  bent  downward  and  inward,  and 
this  border  freely  expands  and  contracts  with  the 
alternate  pulsations.  Tlie  whole  of  the  umbrella  is 
of  a  consistence  almost  cartilaginous,  or  rather  resem- 

«  Nftked-Eyed  Kednsn,  p.  77. 
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bling  in  texture  the  skm  of  a  boiled  calf  b  head  when 

cold;  dully  pellucid,  like  ground  glass;  with  a 
surface  miuutely  prranuiar ;  its  colour  a  pale  greenish 
blue.  £ight  radiating  yessels  are  dimlj  seen  through 
its  substance,  each  terminating  dose  to  a  marginal 
eye ;  the  whole  edge  is  eat  into  scolloped  denticnla- 
tions,  about  ten  iii  each  interspace  from  eye  to  eye. 
A  margin  of  rich  dark  purple,  about  one-eightli  of  an 
inch  in  width,  borders  the  whole,  following  the  course 
of  the  indentations.  The  eyes  are  set  in  deeper 
notches,  and  protected  by  pcHnted  flaps  of  the  common 
suhetonce.  The  snb-nmbrella  is  roughened  with  close- 
set  corrugations,  with  radiating  interrupted  bands. 

The  peduncle  is  so  wide  as  to  occupy  the  whole 
diameter  of  the  umbrella,  with  the  exception  of  the 
pulsating  margin  already  mentioned.  It  fcnrms  a 
neatly  square  cartilaginous  disk,  connected  with  the 
under-surface  of  llie  umbrella  at  four  points  of  its 
edge,  leaving  four  oval  openings  into  a  great  arched 
cavity.  Below,  it  presently  divides  into  eight  arms 
Of  a  bluish  pellucid  hue,  and  of  the  same  firm  and 
cartih^ge^like  substance,  so  firm  as  to  bear  being  eut 
with  a  knife,  and  so  brittle  as  to  be  snapped  off  on 
the  appliciitiuii  of  violence.  Each  of  these  arms  is 
crowned  with  an  arching  summit,  divided  into  two 
lobes,  which  lobes  are  again  diTided  and  subdivided ; 
and  the  extreme  edges  ate  contorted  and  crisped  so 
as  to  bear  no  slight  resemblance  to  a  head  of  eanli* 
flower.  Below  these  crowns  the  arms  are  smootli  for 
a  considerable  distance,  increasing  in  tliickness  to  a 
certain  point,  where  the  outline  forms  an  abrupt 
angle,  and  thence  dimmishing  to  their  extremities. 
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For  a  space  of  eight  inches  below  ihe  angle  the  surface 
of  each  arm  is  covered  with  close^set,  crisped  folia- 
tions, in  all  respects  resembling  those  of  the  arched 
summit;  this  structure  extends  on  the  inner  sides 
of  the  arms  nearly,  if  not  quite,  up  to  the  point  of 
their  divarication.  Its  colour  both  here  and  on  the 
arched  summits  is  of  a  pale  salmon-red,  or  carnation 
hue,  contrasting  strongly  with  the  light  blue  of  the 
other  parts. 

The  crisped  structure  terminates  abruptly,  and  the 
arms  below  it  form  leaf-like  organs,  of  the  common 
cartilaginous  substance,  each  having  a  high  keel 
running  down  its  length,  like  the  ridge  on  the  breast- 
bone of  a  bird ;  or  so,  that  a  transverse  section  of  the 
leaf  would  be  tri-radiate.  A  rather  broad  vessel  is 
seen  running  along  the  centre  of  each  leaf,  whence 
branches  proceed,  at  remote  intervab,  obliquely 
towards  the  margin;  before  reaching  it,  however, 
these  send  oS  other  branchlets,  which  again  ramify, 
and  meeting  those  of  their  fellows,  anastomose,  so  as 
to  form  a  continuous  nctsvork  of  vessels  all  around 
the  edge  of  each  lea£  A  transverse  section  proved 
that  these  are  vessels,  very  much  flattened.  The  tips 
of  the  leaves  in  this  specimen  were  ragged  as  if  torn, 
and  5ne  was  so  small  as  to  convey  tlie  impression 
that  it  had  either  been  never  developed,  or  had  been 
lost  and  was  in  process  of  restoration. 

A  careful  examination  with  a  power  of  two  hundred 
diameters  revealed  no  structure  in  the  substance  of 
these  leaves,  except  that  minute  oval  granules  (or 
cavities  ?)  were  scattered,  moderately  thickly,  through 
it ;  these  had  an  opaque  nucleus,  and  were  tailed  at 
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one  end;  they  liad  no  Yisible  connexion  with  each 
other  or  with  the  vesselsy  nor,  tHoiigh  I  made  flections 
in  Tarions  direotionBy  any  regular  arrangement*  The 
yesselB  contained  a  yeUowiBh  grannlar  pulp,  some- 
what like  that  which  permeates  the  tubular  stem  of 
a'  Sertularian  Zoo})hyte,  but  no  motion  waa  discern- 
ible in  its  granules. 

The  high  aathority  of  Baron  Curier,  Professor 
Grant,  Mr.  Hnzley,  and  others,  compels  ns  to  believe 
that  the  snstentation  of  this  huge  Medusa  proceeds 
in  a  manner  so  very  remote  from  that  of  other  genera, 
as  the  imbibition  of  microscopically  minute  organisms 
by  the  heQ  terminations  of  the  vessels  that  permeate 
the  branches,  and  the  transmission  of  these  np  the 
central  canals  to  the  stomach.  Yet  the  great  bulb 
at  the  summit  of  the  peduncle  seemed  to  me  not 
essentially  different  from  that  of  other  Medusa?,  the 
stomach  opening  by  four  large  transYersely>oval 
orifices,  with  thickened,  and  roimded  cartilaginoiiB 
edges  or  lips ;  while  a  large  globose  knob  descends 
from  the  roof  of  each  cavity.  Within  these  four 
oritices  small  iislies  are  usually  found — a  circumstance 
so  general,  that  the  children,  when  they  see  one  of 
these  large  Medusae  floating,  invariably  .torn  it  over 
to  search  for  the  fishes.  It  has  been  supposed  that 
the  fishes  Tolontarily  resort  to  these  chambers  for 
shelter :  but  shelter  from  what  ?  one  naturally  asks. 
It  is  quite  possible  that  they  may  be  attracted  into 
them  on  some  motive  or  other ;  but  i  apprehend  that 
the  ulterior  object  of  the  ordinance  is  not  the  benefit 
of  the  fish,  but  that  of  the  Medusa.  I  believe  it  is 
always  found— certainly  it  was  so  in  the  specimen  I 
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am  describing — ^that  while  some  of  the  fiskes  are 
alive,  others  are  dead,  and  hearvng  Me  n^ppearaiice  trf 
pa/rtUd  digestion,  "Bxm  can  this  be  accounted  itst  on 
the  supposition  of  the  mouths  being  situated  at  the 
extremities  of  the  leaves?  The  fishes  seem  (almost 
it'  not  quite)  always  to  he  of  one  kind;  veiy  young 
Whiting,  about  three  inches  in  length. 

'^ewed  from  above,  four  divergent  rays  aie  seen, 
which  appear  white  through  the  sdbsta&ce  of  the 
umbrella,  hut  looked  at  from  below  are  cream-coloured 
convoluted  membranes.  These  are  the  reproductive 
organs.  I  cut  out  portions,  and  found  them  to  be 
numerously  tenanted  by  continuous  dusteis  of  oval 
■  or  pear-shaped  gehns,  agglutinated  togetiber  by  their 
smaller  end;*,  witli  tubular  sacs,  closed  at  the  tips,  and 
somewhat  resemblino;'  the  tentacles  of  an  Actinia, 
These  had  a  sluggish  motion,  arising  doubtless  from 
cilia  on  their  slu:^u»,  the  Gurrents  from  which  were 
visible.  They  were  swollen  in  one  part,  evidenHy 
hollow,  with  thin  walls,  containing  granules.  Their 
length  was  about  ^©th  of  an  inch,  and  their  gn*eatest 
diameter  about  riiyt^-  These  I  presume  to  represent 
the    generative  tentacles**  of  Mr.  Huzley.* 

The  ova  or  germs,  which  were  dustmd  together 
by  myriads  in  a  minutely  granulose,  almost  structure- 
less jelly,  had  a  granular  cejitre,  Liit  no  bright  or 
defined  nucleus ;  the  laigest  were  about  yi^jth  of  an 
inch  by  Tiiyth  in  respective  diameters. 

The  dendritic  salmon-coloured  fringes  of  the  pe- 
.  duncle  and  its  divisions  presented  a  very  intereslang 
appearance.    They  resolved  themselves  into  clusters 

*  Fhilos.  Tnun.  1849. 
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of  Bfaort  bmnchlets  (Plate  L  fig.  a),  each  of  which 
terminated  in  a  group  of  about  a  dosen  slender  ten- 
tacles (b)  with  globose  heads,  very  mobile  and  active. 

Each  tentacle  (c)  was  tubular,  ^vith  its  walls,  and  espe- 
cially its  globose  head,  studded  densely  with  those  con- 
BtantireaponB  of  offence,  tfaicad-bening  capsules.  The 
latter  (il)  were  ef «  abort  c^ate  fmn,  7^  th  of  an  inch 
in  length;  shooting  forth  a  thread  to  eight  times  its  own 
length,  or  about  ^Jxyth  of  an  inch.  The  threads  {c) 
were  tnvariahly  furnished  with  a  dense  armature  of 
projecting  barbs  around  their  basal  moiety.  Does  not 
this  arraj.of  poisoned  jarelinB  imply  that  llie  prey  of 
this  Medusa  needs  to  be  rendered  powerless  before  it 
can  be  swallowed?  And  would  sndi  a  stmctnre  be 
needed  for  the  slaughter  of  microscopic  lufusoria,  to 
?at  imbibed  through  the  extremities  of  the  peduncular 
leaves?* 

The  eyes  presented  the  highly-organized  stmctuie 
usual  in  the  Covered-eyed  Medused.   Each  of  these 

organs  {f)  is  a  gelatinous  spherule,  of  a  deep  red 
tint,  protected  on  each  side  by  two  pairs  of  long 

*  Professor  Grant,  both  by  descriptions  and  figures  (Comp.  Anat. 
p,  824),  repiesento  tlie  openings  of  th«  TeiseU  on  the  edget  of  the 
leif^jko  lobes  tiiat  temiiiailo  ibe  bnmdiM,  iobe  tho  aumthi  ivhieh 
voeeiva  tbo  ^Md,  and  mafzj  it  by  a  perpeadicaliir  eiatnl  onal  to 
a  common  €DflopIiagiia»  tad  bo  into  tho  4igMkiT0  o»Tity.  But  Fro- 
foasor  Hudey  (PhiL  Titaa.  1841»)  eonrideis  the  months  (o  ho  poies 
fltiU  more  minute,  sitnated  at  the  extremities  of  the  dendriti  c  fri  nges, 
overlapped  hj  the  dabbed  tentadiL  Barely  oigsns  so  7017  different 
in  structure  cannot  have  the  same  foncti<ni.  I  eaii  mnch  more 
readily  believe  the  latter  conclusion,  for  the  armature  of  the  den- 
rlritic  extremities^  is  analogons  to  that  of  the  mouths  of  the  Polypes, 
whereas  the  naked  and  vom  tips  of  the  leaf-like  lobea  seem  Tery 
nolikely  to  be  moutha. 
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pendent  lobes.  When  cnislied  beneath  the  compres- 
soriiuny  it  discharged  a  multitude  of  prismB  of  highly 
Tefiracdle  suhstance.  Bet  dose  together.   Thej  were 

roundish  in  outline  ;  but  on  causing  some  to  turn  over, 
to  my  great  astonisliment  I  found  tliem  to  be  really 
doitble-convex  lenses,  pretty  regular  in  their  curvature, 
though  not  accurately  so,  while  there  were  scattered 
among  them  a  few  straight  prismatic  Bpicnla. 

This  animal  continually  threw  off  from  its  surfiftce 
a  nmcous  slime,  which  readily  diffused  itself  in  tlie 
water,  and  presently  made  it  of  tlie  consistence  of  oiL 
It  did  not  appear  to  be  Yiscous  or  tenaciouB. 

Since  the  preceding  remarks  were  written,  some 
interesting  notes  by  Mr.  Peach  have  been  published, 
which  tend,  tanto  quanta,  to  invalidate  some  of  my 
conclusions.  They  were  originally  read  to  the  Lin- 
nean  Society,  under  the  title  of  "  Notes  on  the  Habits 
of  Hedusce  and  of  Small  Fishes  and  the  following 
abstract  of  them  has  been  reported  in  the  scientific 
journals. 

"  Mr.  i'each's  observations  were  made  at  Peterhead, 
in  the  beginning  of  August,  at  which  time  Cyanea 
[Aurelia]  aurita  and  Cyanea  capillata  (or  (7.  imcripta 
of  Peron  ?}  were  so  abundant  in  the  harbour  and  bay 
as  occasionally  very  much  to  inconvenience  the  fisher- 
men, and  render  it  difficult  to  lift  the  oars,  especially 
of  small  boats,  from  amongst  them.  Round  these 
Medusae  very  small  fishes]  were  observed  playing, 
sometimes  sporting  round  C,  aurita^  and  quitting  it 
on  a  sudden  for  0.  tVucnjpto  when  an  enemy  came 
near.  Occasionally  two  or  three  might  be  seen 
attending  one  of  the  CyaneoB;  and  when  attacked  or 
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alarmed)  mhing  under  its  umbxella  and  among  the 
tentacola,  bo  as  to  shelteT  themaelTeB  in  the  large 
folds  connected  with  the  o^a,  where  they  remained 

until  the  dauger  had  passed,  and  then  emerged  again 
to  sport  and  play  around  their  sheltering  friend. 
When  under  the  umbrella  seeking  shelter,  they  lay 
so  dose  as  to  allow  ihemselyes  to  he  taken  into  a 
bucket  with  the  Medusa,  from  beneath  which,  after  a 
short  time,  they  would  come  out  and  gambol  as  while 
in  the  sea.  In  this  way  Mr.  Peach  captured  many 
young  whitings  measuring  from  less  than  an  inch  to 
two  and  a  half  inches  in  length.  It  was  eTident  that 
they  resorted  to  the  Medusaa  for  protection,  and  not,  as 
sometimes  stated,  that  they  are  preyed  upon  by  these 
glass-like  creatures  ;  and  it  is  probably  with  a  view 
to  greater  security  that  they  prefer  the  stmging 
species,  with  its  eight  bunches  of  long  tentacula  and 
large*  fringed .  OTaries,  to  Chfonea  awitai  with  its 
single  and  frequently  short  row  of  delicate  append- 
ages. *  What,  then,'  Mr.  Peach  asks,  *  becomes  of 
the  paralysing  intiuence  of  the  tentacles  of  this  Me- 
dusa on  £shes  ? '  This,  he  thinks,  opens  a  new  field 
for  observation.  He  belieyes,  too,  that  the  facts 
which  he  has  observed,  if  not  conclusive  against,  at 
least  tlirow  considerable  doubt  on,  the  fish-eating 
propensities  ascribed  to  the  Medusae ;  for  he  is  con- 
vinced that  in  these  instances  the  fishes  resort  to  the 
MeduBSB  as  to  protectors,  and  not  enemies.  In  no 
instance  did  he  observe  a  fish  in  the  stomach  of  the 
Medusae,  but  all  were  free  to  depart  when  they  pleased. 

In  an  instance  subsequently  recorded  in  his  joui  iial, 
Mr.  Peach  states  that  a  small  whiting,  which  was 
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gliding  round  a  small  weak  Cyanea  aurita^  was 
attacked  bj  a  young  pollack,  or  *  haddock,'  whose 
movements  it  easily  evaded  hy  dodging  round  the 
Medusa,  A  second  haddock,  however,  soon  joined 
in  the  pursuit ;  but  both  were  for  soino  lime  baffled, 
until  an  unlucky  move  drove  the  whiting  from  its 
poor  shelter,  anMl  then  a  severe  chase  took  place. 
The  pnrsaeni  were  joined  by  others,  who  followed 
like  a  pack  of  hounds,  until  the  whiting  became 
exhausted,  and  was  left  by  its  enemies,  who  were 
unable  to  swallow  it,  to  all  appearance  dead.  In  this 
state  the  tide  gently  drifted  it  along  with  the  Cyanea^ 
until  after  a  time  it  recovered,  swam  slowly  to  its 
protector,  and  took  refuge  aa  before.  The  pack  soon 
observed  it,  drove  it  again  into  open  water,  and  this 
time  succeeded  in  really  killing  it.  During  their 
attack  upon  it,  Mr.  Peach  repeatedly  threw  stones 
among  them  to  induce  them  to  desist ;  but  so  intent 
were  they  on  the  pursuit,  that  th^  dashed  on  unheed- 
ingly,  although  at  any  other  time  the  smallest  stone 
would  have  alarmed  and  driven  them  aside." 

Plate  I.  represents  the  Bhizostama  Cumert,  reduced 
to  about  one-sixth  of  the  natural  size.  The  figures 
beneath  are  representatiooB  of  some  of  the  anatomical 
details,  magnified  in  different  degrees. 

a.  One  of  the  ramifications  of  the  dendritic  fringes. 
An  ultimate  branchlet  of  the  same. 

c,  A  single  tentacle  of  the  same. 

€L  A  thread-capsule. 

e.  The  same,  mth  its  thread  discharged,  showing 
the  barbed  armature. 

f.  An  eye,  with  its  protecting  veils. 
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MONKSTONE. 

Bofti  EKcankm  to  Him1uio&d-^Ti«w  of  Tenby  fiom  tlio  Korili^ 
The  CkMkar-Nortli  SondB—Koetilacfr— North  GUfi— Wtter* 
wineh— Fern  Cliff-<-Tn^ool  Inddeni— ConDoniit'ft  Kett— 
Blowhole — Foi»o-—Hoiitaitono—UediiMB— Tepid  FooU— Pro- 
dnotiTe  Hole— Soft  Weodi— Oorincrew  ConUiao— BtadWieftd 
Organs— Their  Use — SedLSpongi— Hr.  Bow«rhuih*e  DUcoTeiy 
of  Cilia — Cluster  Sponge — Honejoraikb  Worm— 'Ite  Archiieo- 
tuTB"- Arched  Strata  of  liimeetonOi 

June  30lh. 

Yestebdax.  xporuiug  we  took  advantage  of  a  pleasant 
cool  off*>6hoTe  bteeze,  to  sail  np  to  Monkstone,  a  long 
point  of  ragged  rocks  that  forms  the  terminatioa  of 

the  North  Cliffs,  and  is  a  prominent  ohject  in  the 
view  about  a  couple  of  miles  to  the  north -cast.  The 
tide  was  already  low,  and  the  harbour  dry,  so  that 
we  were  compelled  to  start  firom  the  outer  steps; 
and  as  we  cleared  the  lofi^  and  massive  pier  we  got 
a  ftdl  sight  of  the  town  the  northern  aspect, 
and  were  enabled  to  appreciate  more  than  we  had 
yet  done,  its  exceeding  beauty,  crowning  the  steej) 
and  yet  wooded  heights  with  its  white  houses  and 
terraces* 

We  kept  well  in-shore,  in  order  to  have  a  more 

distinct  view  of  the  alternate  coves  and  precipitous 
headlands,  first  passing  the  Goskar,  a  great  mass  of 
rock  crowned  with  verdure,  that  forms  a  conspi- 
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caons  object  fiom  the  town.  It  is  a  St.  Catherine's 
in  miniature ;  like  it,  being  insulated  at  high  tide, 
though  now  connected  with  the  shore  by  a  narrow 
belt  of  sand.  The  beauty  of  the  sands  on  both 
the  north  and  south  sides  of  the  town  does  not  fail  to 
elicit  our  admiration;  their  great  breadth  and  length, 
their  pure  yellow  hue,  their  smoothness,  and  the  lofty 
precipices  of  limestone  that  wall  them  in  behind,render 
them  the  glory  and  the  charm  of  Tenby. 

The  sea  was  clear,  the  sun  hot,  and  I  thought  that 
a  towing-net  might  yield  me  some  surface-swimming 
animals  of  interest.  I  accordingly  tried  it,  and 
obtained  an  incredible  quantity  of  that  curious  and 
interesting  animalcule,  whose  zoological  place  so 
puzzles  systematists — Noctihica  miliaris.  Although 
each  animal  is  not  larger  than  a  poppy-seed,  there 
were  in  the  bag  of  the  muslin-net,  after  a  few  minutes* 
towing,  as  many  as  would  have  filled  the  bowl  of  a 
large  teaspoon.  Indiyidnally  they  seem  quite  colour- 
less, but  Avlicn  thus  acciunulated  they  are  seen  to  he 
of  a  pale  red,  or  saknon-hue,  and  gave  out  a  strong 
rank  odour.  This  tiny  atom  is  one  of  the  chief 
causes  of  the  phosphorescence  of  the  sea,  which  sea- 
men call  ^'  brime,^'  and  I  therefore  wished  to  preserve 
my  prolific  dip  for  observation.  In  a  glass  jar  of 
water  they  all  came  to  the  top,  crowding  together  so 
as  to  make  a  sort  of  scum,  layer  upon  layer,  six  deep. 
At  night  this  scum  was  most  vividly  luminous,  espe- 
cially on  a  tap  or  shake  being  given  to  the  vesseL* 

*  In  my  **  De?oiuliir»  Coavt,"  p.  268, 1  haye  given  tlw  reioltH  of 
some  obaemtions  on  this  ourions  aaiina],  and  Hr.  Huzl^  and 

Dr.  Webb  have  Bince  published  thair  Tasaarcliea  on  ia  the 
"  Joum.  of  Mior.  Soienca,"  vol.  iii. 
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We  patted  indentationB  of  the  coast  for  which  the 
hoatmen  had  no  other  names  than  "  First  Bay  **  and 
Second  Bay then  Bowman's  Point  projects  its 

rugged  front,  and  we  presently  open  a  .sweet  little 
cove  with  a  wild  glen  behind,  at  the  loot  of  which  is 
a  pretty  villa  called  Waterwinch.  One  is  taken  by 
surprise  at  seeing  a  dwelling  of  this  character  in  soch 
a  sequestered  place;  hnt  the  beauty  of  the  valley, 
glowing  with  the  purple-blossomed  heath,  and  gay 
with  many  other  wikL-flowers,  justitiea  the  taste  of 
the  owner.  The  cliffs  too  are  highly  picturesque ; 
now  sheeted  with  verdnre  almost  to  the  water's  edge, 
now  bold,  craggy,  and  cleft,  with  yawning  caves  heie 
and  there. 

Fern  Cliff  is  of  the  latter  character;  it  derives 
its  name  and  a  good  deal  of  local  celebrity  irom 
the  easts  of  fossil  ferns  which  it  contains  in  high 
perfection*  and  in  such  abondance  as  to  be  easily 
procured  by  the  most  ungeologieal  virtuosi,  whose 
hammers  often  batter  the  rock  for  it^  exquisitely  pen- 
cilled specimens* 

The  approach  of  the  tide  is  treacherons  here  to 
visitors  who  are  nnfamiliar  with  the  place,  as  the 
points  are  impassable  except  at  low  water.  The 
boatmen  informed  us  of  the  melancholy  fate  of  a 
large  family-party  here  some  years  ago.  They  had 
walked  over  the  sands  to  Fern  Clifif,  and  made  their 
picnic  in  a  cavern  dose  by,  forgetM  of  the  silent 
march  of  the  tide.  When  they  discovered  their  isola^ 
tion,  escape  was  cut  off,  and  the  overhanging  of  the 
rock  forbade  all  chance  of  climbing.  They  were  all 
drowned,  and  the  bodies  picked  np  here  and  there, 
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and  one  hj  one,  as  the  sea  washed  them  in.  The  sad 
story  was  told  as  a  warning  to  us. 

Now  we  pass  magnificent  high  precipices  with 
horizontal  strata,  which  wc  might  almost  fancy 
courses  of  brickwork.  Yonder  is  a  Cormorant's  nest, 
a  hnge  bundle  of  dried  sea- weed  and  coarse  grass  in 
a  comer  of  a  ledge,  and  the  old  bird  drops  and  shoots 
in  a  straight  line  ont  to  sea,  keeping  just  above  the 

ijurtace. 

More  caves  and  clefts;  but  all  having,  from  the 
direction  of  the  strata  here,  a  peculiar  character  of 
squareness,  the  walls  perpendicular,  the  roof  hori- 
zontal, as  if  the  mason's  tool  had  been  at  work.  Out 

of  one  of  the  clefts  a  gusli  of  spray,  at  eveiy^  dash  of 
the  waves,  told  that  there  was  a  blow-hole  or  sovffieur 
there. 

Then  we  open  a  little  indent,  which  some  of  our 
fair  botanical  iriends  here  have  called  OsmundaGoye, 
because  that  noblest  of  our  native  cryptogamous 

plants,  tlie  Flowering  Fern,  grows  there  in  great  per- 
fection of  development.  With  our  boatmen  the  place 
had  a  celebrity  in  another  line  of  Natural  History. 

D^e  see  that  hole.  Sir,  high  up  among  the  rubble? 
Thaf  s  the  place  for  a  fox  1  I  see  five  start  all  at  once 
out  of  that  'ere  hole.^* 

Well,  now  we  are  come  to  Monkstone  Point,  which 
is  not  what  it  appears  from  Tenby,  a  line  of  stones 
that  a  babj  might  have  carried  out  and  placed  in  a 
row,  but  a  wilderness  of  huge  angular  rocks,  tall,  vast, 
and  shapeless,  that  make  one  think  the  Titans  had 
been  accumulatine:  here  the  materials  for  their  enter- 
prise.   On  rounding  the  point,  we  found  such  aa 
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increase  of  lop  as  made  what  our  FfencH  friends  call 

"  the  situation "  uncomfortable ;  for  the  breeze  from 
the  north  met  the  swell  from  the  south,  and  then 
came  the  tug  of  war."  Leaviug  the  combatants  to 
fight  it  out^  we  landed  on  an  inyitmg  sandy  beach  on 
the  north  side  of  the  spit,  and  thus  escaped  the  tumult 
Many  of  the  great  MednsaB  I  have  already  described 
{Ehtzostoma  Cmnert)  were  lying  iielpless  on  the 
strand,  to  die  and  dissolve  in  the  sun. 

Oyer  slimy  weedy  boulders  we  made  onz  toilsome 
way,  and  tfaxongh  many  shallow  smi-waimed  pools» 
in  whidi  Aeiima  tiMaembrffanihemum,  and  its  "  fidns 
Achates "  the  Periwinkle,  basked  enjoyingly ;  then, 
coming  to  a  hiatus  in  the  continuity  of  the  rocky  wall, 
where  a  majestic  pyramid-like  mass  reared  itself,  con- 
spicuons  eren  from  the  town,  and  now  selected  by  a 
Cormorant  as  a  watch-tower  whence  he  conld  reoon- 
noitfe  the  herring-shoals,  we  erased  over  to  the 
opposite  side  oi"  the  spit,  alternating  between  patclies 
of  broken  rocks  and  boulders  most  difficult  to 
traverse,  and  wide  areas  of  sand  delightfully  unooth 
and  hard. 

Hexe  I  lef^  Ihe  ladies  under  the  shadow  of  a  great 

rock,  and  posted  towards  the  rugged  point ;  for  the 
spring-tide  wanted  but  a  few  minutes  of  its  lowest 
range,  and  as  yet  I  had  done  nothing.  I  found  many 
nice  deep  pools  among  the  broken  rocks,  and  at  length 
saw  a  T6iy  dark  one  nnder  a  great  stone,  into  which 
I  managed,  with  some  cmmpling  up,  to  squeeze  my 
body  and  limbs.  Dirty  enough  it  was,  as  you  may 
suppose ;  for  in  such  lioles  the  detritus  of  the  rocks 
always  accumuLates  as  a  fine  impalpable  mud,  on  the 
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sides  and  roof,  yet  S^phytes  and  Polyzoa  haunt  Bach 

places,  apd  fine  daikiiess-loving  Alga^  grow  there; 
and  I  found  in  them  enough  to  make  amends  for  a 
little  mild. 

The  finest  of  our  natiYe  Bed  Sea-weeds,  J)ele8ieria 
sanguinea,  2>.  ruicifiMay  and  Bhcdymema  ladmcOa, 

were  growing  here ;  the  last-named  in  particular 
abundance,  and  the  more  interesting  to  me  because  I 
had  never  seen  it  in  a  living  state  before.  The 
specimens  were  generally  small,  not  exceeding  three 
inches  in  diameter,  but  of  the  most  beautiful  ruby- 
colour,  and  delicately  pellucid,  though  not  so  thin  and' 
muslin-like  as  I)eL  sanguinea. 

The  sides  and  roof  of  this  hollow  were  tringed  with 
fine  tufts  of  the  Cork-screw  Coralline  (CelMa/na 
otmwiirta),  whose  cuiious  bird*8-head  processes  excite 
the  wonder  of  all  marine  microscopists.  No  one  has 
yet  divined  the  economy  of  these  mobt  singular  organs, 
whicli  are  now  found  to  prevail  among  tlie  PoLYZOA, 
in  one  form  or  other,  much  more  extenaively  than  was 
once  supposed*  Several  observers  have  noticed  the 
ddsnre  of  small  roving  animals  by  these  pincer-like 
beaks ;  and  hence  the  conclusion  is  pretty  general,  that 
they  are  in  some  way  connected  with  the  jirocuring  of 
food.  But  it  seems  to  have  been  forgotten,  not  only 
that  these  organs  have  no  power  of  passing  the  prey 
thus  seized  to  the  mouth,  but  also  that  this  latter  is 
situated  at  the  bottom  of  a  funnel  of  ciliated  tentacles, 
and  is  calculated  to  receive  only  suck  minute  prey  as 
is  drawn  within  the  ciliary  vortex.  I  venture  to 
suggest  a  new  explanation.  The  seizure  of  a  passing 
animal,  and  the  holding  of  it  in  the  tenacious  grasp 
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imtil  it  dies,  may  be  a  means  of  attiacting  the  pioper 
piey  to  the  vicinity  of  the  mouth.  'The  presence  of 

decomposing  animal  substance  in  water  invariably 
attracts  crowds  of  infusory  animalcules,  which  then 
breed  with  «D«mg  rapidity,  so  as  to  form  a  cloud  of 
living  atoms  around  the  decaying  body,  quite  visible 
in  the  aggregate  to  the  unassisted  eye;  and  these 
remain  iu  the  vicinity,  playing  round  and  round  until 
the  organic  matter  is  quite  consumed.  No^v  a  tiny 
Annelid  or  other  animal  caught  by  the  bird's-head  of 
a  Polyaoan,  and  tightly  held,  would  piesently  die ;  and 
ihougih  in  its  own  substance  it  would  not  yield  any  nu- 
triment to  the  captnrer,  yet  by  becoming  ^e  centre  of  a 
crowd  of  busy  Infusoria,  multitudes  of  wliicli  would 
constantly  be  drawn  into  the  tentacular  vortex  and 
swallowed,  it  would  be  ancillary  to  its  support,  and 
the  organ  in  question  would  thus  play  no  unimportant 
part  in  ike  economy  of  the  animal. 

In  the  same  pool,  as  well  as  in  others  that  surround 
it,  were  some  fine  examples  of  the  more  delicate 
Sponges  of  the  genus  QranUia.  Attached  to  the 
Stems  of  the  slender  sea-weeds  were  some  nice  speci* 
mens  of  the  Sack  Sponge  {G.  C(mpre9aa)j  a  particu- 
larly pretty  and  interesting  form,  resembling  wide 
bags  of  a  texture  like  that  of  white  blotting-paper, 
the  bag  being  apparently  squeezed  flat,  so  that  two 
Opposite  sides  are  nearly  in  contact,  and  each  bag 
having  from  one  to  three  or  four  round  orifices,  seated 
on  prominent  angles.  Out  of  these  mouths  issue 
during  life  strong  and  continuous  currents  of  water, 
which  may  be  readily  seen  with  a  pocket  lens  in  a 
small  Aquarium,  and  present  a  moat  convincing  evi- 
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dcfnoe  to  the  o1)fl6rYer  of  the  vitalily  aiid  energy  of 

these  seemingly  plant-like  bodies. 

This  identical  species,  as  T  Iiavc  already  said, 
enabled  Mr.  Bowerbank,  when  visiting  this  place  lour 
yeaxB  ago^  to  detect  the  proximate  caiue  of  these  cor- 
reatB»  which  up  to  that  time  had  been  the  subject  of 
debate  and  conjectrare.*  After  many  experiments  he 
succeeded,  by  tearing  the  little  bags  across,  in  seeing 
that  the  walls  were  composed  of  hexagonal  cells, 
formed  by  the  arrangement  of  calcareous  spicula,  each 
of  which}  as  usual  in  this  genus,  consists  of  three  glassy 
needles  radiating  from  a  common  point.  The  inter- 
stices of  the  spicula  are  filled  with  gelatinous  granules 
bearino;  a  long  whip-like  lash,  which  is  waved  up  and 
down  in  the  cell  with  vigour.  These  vibrations,  com- 
bined rhythmically  with  those  of  many  other  such 
ctiKa,  produce  the  strong  rush  of  water  which  poms 
out  of  the  orifice. 

There  occiured  also  finer  examples  than  I  had 
hitherto  seen  of  the  Cluster  Sponge  {Ch,  hotryoide^\ 
some  of  them  an  inch  and  a  quarter  in  height,  and 
about  half  that  diameter.  This  is  also  white  and 
papery,  and  agrees  in  texture  and  general  structure 
with  the  former;  but  consists  of  a  great  number  of 
minute  open  tubes,  simple  or  branched  in  various 
degrees,  clustered  together.  It  has  been  iiancifully 
compcured  to  a  bunch  of  raisins,  whence  the  specific 
name ;  but  the  comparison  is  far  fitom  felicitous.  I 
have  elsewhere  described  the  structure  of  Ihis  species 
in  detail,!  and  therefore  shall  say  no  more  about  it 
here. 

*  Tnou.  Mier.  Soe.  iil  137.  t  Deronahlre  Coul^  284. 
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I  was  amnfied  with  the  aichiteetuial  instiiicta  dis- 
played here  by  a  litde  woHn,  SabeUaria  ahealata. 

The  surfaces  of  the  incks  near  the  low-water  verge 
are  covered  with  rounded  masses  of  what  appears  to 
be  a  veiy  coarse  sandy  stone,  but  having  so  regular 
an  snangement  of  sinuous  ridges  and  fuiiowis,  as 
strongly  to  bring  to  mj  mind  the  bndnstones  that  I 
had  seen  on  the  coral  reefs  in  the  Caribbean  Sea.  On 
examining  these,  I  perceived  that  they  were  composed 
of  an  immense  aggregation  of  tubes,  set  side  by  side, 
and  one  oyerlapping  another,  but  so  that  the  orifices 
of  all  were  at  ^e  sur&oe  of  the  mass.  It  was,  how- 
*  ever,  the  stracture  of  the  tubes  themselyes  that  was  so 
adniiraLle.  They  were  iiuide  ui  grains  of  coarse  sand, 
or  rather  minute  fragments  of  rock  and  shell,  agglu- 
tinated together  by  an  animal  secretion  in  a  most 
exquisite  mosaic ;  not  rudely,  but  so  carefully  and 
accurately  that  iJie  sur&ce  was  as  smooth  aS  was 
compatible  with  the  nature  of  the  material ;  while  the 
interior  of  the  tube  was  perfectly  even  and  lubricous, 
though  tlie  thickness  of  the  walls  was  scarcely  greater 
than  that  of  a  wafer.  The  mouth  of  the  tube  was  the 
crowning  effort.  All  were  alike,  showing  that  the 
little  architects  wrought  by  infallible  instinct.  The 
extremity  of  each  tube  projected  a  little  from  the 
common  mass,  and  over  it  there  was  carried  out  a 
horizontal  portico, — a  free  lamina  of  the  common 
mosaic,  exquisitely  built  togethei»  and  extending 
about  a  quarter  of  an  inch.  Each  portico  or  umbrella, 
which  doubtless  was  intended  as  a  protection  to  the 
head  of  the  Worm,  when  protruded  from  its  tube  in 
its  search  for  prey,  was  carefully  finished,  being  of  a 
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circular  outline,  with  a  sinQOsitj  on  each  side  where 
it  sprang  from  the  tube,  perfectly  sjmmetrical,  and 
amoothlj  even  all  round  the  edge. 

In  captivity  I  have  not  been  able  to  see  the  whole 
process  of  constraction;  bat  I  have  seen  enough  to 
show  that  every  individual  fisgment  of  which  the 
mosaic  is  composed  is  gathered  and  selected  by  the 
tentacles,  brought  to  the  required  spot,  and  there 
fastened  by  the  natural  glue  which  is  poured  forth  by 
proper  organs  of  the  animaU  The  Worm  is  not  re- 
markable for  beauty ;  its  ingenuity  is  its  only  recom- 
mendation ;  but  this  is  (I  think  you  will  agree  with 
me)  something  worth  recording. 

When  I  had  ransacked  these  interesting  sea- 
chambers,  I  found  time  to  admire  the  strange  manner 
in  which  the  limestone  strata  are  contorted  here. 
We  had  noticed  a  great  curvature  in  the  stratification 
of  some  lofty  cliffs  at  the  back  of  what  the  l)oatriien 
call  the  Second  Bay.  Here,  however,  the  pheno- 
menon was  more  marked,  though  on  a  smaller  scale. 

In  a  great  mas^  of  the  common  limestone,  the 
strata  were  arched  drcolarly^  forming  concentric 
layers,  of  about  ten  feet  radius.  About  ninety  degrees 
of  the  circle  were  visible  in  the  external  strata ;  the 
extremities  of  which  entering  the  groimd,  the  chord 
of  the  arch  was  of  coarse  tiie  surface.  Twelve  such 
layera  were  visible,  from  three  to  five  inches  in 
diameter,  besides  others  less  perfect.  To  the  west  of 
this,  the  undulation  is  reversed.  The  whole  mass  of 
rock  ia  incurvated  more  or  less  j  it  is  separated  from 
the  main  point,  though  parallel  with  it,  and  the  latter 
presents  no  trace  of  curvature  that  I  could  perceive. 
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yorthCoiyie— Animrii^Bed-aoMii  Their  AppeaiaacA—Tlidr Power 
of Tmuidliiig^-Oppotiiig  Thoorioi— Aaomoiw  Snipo'fcgortto 
— ^1?liick4kom--Pliiinoiia--^S«Hiiik--Ite  Stroetmo  and  BopiQ* 

ductioQ — Virgin  Ascidia — Clavclina— Sand  Lannce— Sbanny — • 
Popular  Nomenclature — Dict  vot-i — Bn'op^i?;—  Levels  of  Onrtinic 
Life — Bamacle»— MuMok — Sea-weeda — Foiples— FolypeB  and 
Sponges. 

July  Ilk 

I  PROMISED  you  some  notes  respecting  a  wide  rocky 
Cove  on  the  north  side  of  St.  Catherine's,  to  be 
reached  at  ordinary  tides  only  hy  passing  through 
the  great  cavern  which  perforates  the  centre  of  the 
Island.  It  is  a  heautifbl  place  for  Zooph jte-huntingy 
heing  studded  with  pools  of  various  sizes,  aspects, 
and  degrees  of  darkness,  and  with  peaks,  and  nigged 
masses  and  shelving  ledges,  and  overarching  crom- 
leclis  of  rock;  and  being  withal  so  retired  and  so 
difficult  of  access,  that  few  impertinent  idlers  find 
their  way  thither  to  interrupt  the  naturalist  in  his 
occupation. 

Here,  then,  we  are  just  emerging  from  the  yawning 
mouth  of  the  lofty  cave  behind  us,  but  scarcely  yet 
under  tiie  span  of  the  clear  blue  sky.  The  black 
rocks  overhang  their  bases,  and  their  sides  axe  crowded 
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with  the  orange-coloured  Amaroucia,  the  pale  olive 
and  white  Aetini»i  and  the  BhiiyeUed  drab  Cows -pape. 
From  thousands  of  little  holes  in  the  stone  project 
small  crimson  knobs,  which  the  fishermen  felicitously 
call  "Red-noses."  You  touch  one,  and  instantly 
it  retreats  into  its  hole,  shooting  at  you  a  little  squirt 
of  clear  water  as  it  retires ;  a  sort  of  Parthian  war£EUPe 
— firing  as  it  flies. 

But  what  manner  of  creature  is  it  at  all?  Let  us 
take  a  more  caret iil  look  at  liim.  Here  is  one  with 
Lis  crimson  nose  lolling  out  a  good  way  :  it  is  a  white 
fleshy  proboscis^  with  only  the  very  tip  rosy,  where 
we  discern  two  round  orifices ;  and,  loo^g  closer,  we 
see  that  the  proboscis  is  composed  of  two  parallel 
fleshy  tubes  soldered  together,  as  it  were,  and  that 
they  open  at  the  common  extremity,  side  by  side. 
We  nip  it  with  our  fingers,  hoping  to  drag  out  the 
troglodyte  to  open  day.  Vain  hope !  he  has  slipped 
through  our  gxasp^  and  has  yanished  into  his  f ortresSi 
like  his  fellows.  We  must  batter  down  his  castle; 
there  is  nothing  else  for  it. 

Whack !  whack !  Rap !  rap  !  Bang  !  bang !  goes 
the  hammer  with  its  ringing  strokes  on  the  well- 
beaten  head  of  the  steel  chiseL  How  tough  and  hard 
this  limestone  is !  Ha  I  here  is  a  fine  fragment  I  and 
see,  it  is  pierced  through  and  through  with  smooth 
rounded  tunnels,  just  wide  enough  to  admit  your 
little  finger.  And  here  lie,  all  exposed  and  helpless, 
the  objects  of  our  curiosity.  Poor  creatares  I  like  the 
cat  in  the  £ftble,  they  have  but  one  shift,  one  resource : 
ordinarily  that  is  quite  sufficient  for  their  defence ;  for 
the  strong  stone  walls  which  gird  them  in,  when  retired. 
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are  an  impregnable  fortress  to  every  enemy,  almost ; 

except  man,  who  lights  with  hammers  and  stcci 
chisels, — weapons,  which,  were  a  jury  of  Ked-noses  to 
decide,  would  doubtless  be  condemned  as  very  an£ur 
and  nnchiiralroas. 

Well^  here  they  are!  little,  stumpy,  tbiek-set 
bivalye  sbell-fish,  with  shells  of  a  dirty  whitish  hue, 
or  what  is  known  in  homely  tongue  as  "  whity-bro'wn,'* 
rough  of  surface,  and  uncouth  of  foiUL  They  are  the 
Saxicava  rugoaa. 

Yon  say  they  are  ngly»  and  are  about  to  throw 
them  away.  Stay  a  moment ;  I  won't  say  a  word  for 
their  beauty.  A  red  nose  is  not  generally  admired ; 
'  and  as  that  is  certaiuly  their  handsomest  feature, 
much  cannot  be  said  on  this  score. 

But  this  homeapnn  gentleman  has  done  what  you 
wonld  find  a  somewhat  hard  job.  He  has  dug  his 
own  burrow.  With  no  other  implements  than  his 
own  flimsy  brittle  shell,  and  his  soft  fleshy  body,  lie 
has  pierced  these  cyiindrical  galleries  through  tliis 
uncommonly  hard  and  solid  limestone.  "How?" 
say  yon.  Who  knows?*'  say  L  The  carbonate 
of  lime  is  dissolved  by  an  add  secreted  by  the 
animal,"  say  some.  "There  is  no  ^ucli  acid,"  replies 
another ;  "  and  if  there  were,  it  could  not  act  as  a 
solvent  upon  substances  so  diverse  as  axe  pertbrated 
by  these  borers.  No ;  it  is  by  the  incessant  rotation 
of  the  animal,  whereby  the  rough  shell  is  made  to 
rasp  or  file  away  the  stone."  But  others  maintain 
that  the  rasping  organ  is  not  the  shell,  but  the  soft 
fleshy  mouth  or  foot,  which  is  said  to  be  studded 
with  grains,  of  flint,  for  the  purpose.   Others,  again, 
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assert  that  the  ciliaij  conents  of  water  ooliBtanHy 

driven  against  the  solid  stone  are  tlie  only,  or  at  least 
the  primary,  agents  employed  in  this  apparently  more 
tliaa  Herculean  labour  1  After  these  conflicting 
opinionsi  all  that  we  can  feel  sme  of  is,  that  the  work 
is  done,  somehow. 

The  abtmclaiiee  of  Acthuie  here  is  something  re- 
markable. Every  shallow  pool  is  crowded  with 
them.  The  pretty  variegated  disks  of  A,  troglodytes 
are  here  by  hundreds,  though  perhaps  you  would 
gaze  intentiy  and  not  see  one.  The  disk  does  not 
rise  above  the  level  of  the  mad;  and  its  elegant 
pattern  of  black,  white,  brown  and  grey,  so  attractive 
when  spread  out  in  a  saucer  of  clear  water,  is  scarcely- 
visible  at  all  on  the  mottled  and  variegated  bottom. 
But  when  yon  have  seen  one,  you  presently  discern 
another  ebse  to  it;  then  another,  and  another;  nay, 
even  outside  the  pools,  on  the  wet  mnd,  they  are  to 
be  seen,  not  expanded  indeed,  but  in  the  form  of 
Haccid  buttons  or  nipples,  with  the  speckled  tentacles 
just  peeping  in  the  centre.  ^ 

Oreat  apple-like  Orasaicomea  too,  and  some  display- 
ing their  magnificent  blossoms,  are  scattered  about ; 
and  on  the  rocky  walls,  and  in  the  tiny  hollows  no 
bigger  than  the  ]»alm  of  one's  hand,  tliat  hold  clear 
water,  are  incredible  multitudes  of  the  fc)nowy  and 
Orange-disked  species,  and  also  of  the  Plumons 
Anemone  (A.  diantkufi)^  white,  and  yellowish  olive. 
These,  it  is  true,  are  small  specimens,  none  of  them 
exceeding  an  inch  in  height ;  and  in  this  respect  very 
different  from  tlie  clusters  of  noble  pillar-like  fellows 
that  come  up  from  deep  water  in  Weyoiouth  Bay, 
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and  that  axe  so  ooiiBinciioiu  in  the  Zoological  Gbv^^ 
at  the  Begent*B  Park.  Bat  still  it  is  a  very  interest- 
ing circumstance  to  find  tlie  apecies  under  these  con- 
ditions ;  for  Dr.  Johnston*  speaks  of  its  residence  in 
deep  water  as  if  it  were  its  inyariable,  as  it  is  cer- 
tainly its  notmaly  habit.  * 

The  cayeHBides  axe  shaggy  with  dense  dripping 
locks  of  Laomedea  dUtkotomay  which  I  have  spoken 
of  before,  and  which  I  only  mention  again,  because 
theiy  are  so  characteristic  that  they  force  themsdves 
upon  our  attention.  The  sprawlmg  olive  Furi  too 
have  their  notched  and  leathery  leaves  studded  with 
colonies  of  the  smallest  of  our  Mezible  GoraUines,  the 
Bertularia  pumila^  which  old  Ellis  calls  the  Sea-oak. 
This  pigmy  species  creeps  by  its  root-thread  to  and 
iro  over  the  Fucus,  shooting  up  little  erqct  stems,  not 
more  than  half  an  inch  high,  with  rarely  more  than 
eight  or  ten  pairs  of  cells  on  each,  but  occasionally 
bearing  a  lateral  branch  of  two  or  three  pairs  more. 

Examined  under  a  low  luagnifyiiig  power,  we  see 
that  this  slender  notched  thread  consists  of  a  tubular 
homy  transparent  stem,  alternately  swelling  and  con- 
tracting, with  a  joint  at  eveiy  swelling.  To  each  of 
two  opposite  sides  of  this  main  stem  are  attached  the 
cells  in  pairs,  formed  of  the  same  transparent  snb- 
stance,  but  becoming  thin  and  membranous  at  their 
tips ;  they  spring  from  the  dilated  part  just  above  a 
joint,  and,  after  running  awhile  in  close  contact  and 
parallelism  with  the  stem,  diverge  abruptly  outward, 
and  bend  their  extreme  margin  a  little  upward.  The 
cella  themselves  are  rather  narrow  tubes,  about  equal 

*  Brit  Zooph.  i  284.   (2d  Edit.) 
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in  diameter  fiom  thdr  hmie  to  tibeir  summit.  The 
individual  Polypes  expand  freely,  displaying  sixteen 
tentacles  arranged  around  a  conical  head  of  granular 
flesh,  and  frequently  stretch  themselves  to  a  length 
^    double  that  of  the  celL 

At  this  season  the  stems  are  well  f omished  with 
the  germ-eapsnles,  whieh  play  so  important  a  part  in 
the  economy  of  the  animal,  and  wliicli  in  this  family 
are  so  valuable  to  the  systematic  natnralist  for  the  aid 
which  they  afford  in  the  discrimination  of  species 
often  elosely  similar.  The  capsule  here  is  a  trans- 
parent pitcheiHshaped  vessel,  with  a  narrowed  but 
still  pretty  wide  orifice,  margined  by  a  very  short 
upright  rim :  it  descends  to  a  point  at  the  bottom, 
where  it  springs  &om  a  joint  ot  the  stem,  not  in  the 
same  plane  as  the  opposite  rows  of  cells.  It  is  of  the 
same  homy  substance  as  the  cells,  but  is  much  larger 
than  they,  its  length  being  about  equal  to  that  of  three 
cells.  We  must,  however,  consider  it  as  a  cell,  dcve- 
luped  in  form  and  dimensions  for  a  peculiar  object : 
viz.,  the  protection  of  the  young  animals  during  their 
embryonic  existence. 

I  ^ave  not  had  an  opportunity  of  observing  the 
formation  of  the  young  in  this  genus  ;  but  from  the 
researches  of  other  naturalists  (which  I  have  con- 
firmed in  the  case  of  Campanularia^  ajxdLcumiedea*)^ 
it  is  known  tiiat  the  Polypes,  properly  so  called, 
which  inhabit  the  opposite  cells,  are  sexless  indivi- 
duals ;  and  that  female  young  ones,  of  a  form  totally 
differing  from  that  of  the  Polypes,  and  exactly  resem- 
bling Medusas,  are  developed  in  the  capsules,  whence 
*  See  DeTODflhife  CoMt,  pp.  88, 898> 
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they  issue  to  commenoe  a  ttee,  active^  independent 
life.    Hence  it  b  more  than  donbtM  whether  we 

ought  uot  to  consider  this  Medusa- iurin  as  the  proper 
condition  of  the  animal,  and  the  iixed  Polype-form 
as  the  imperfect  early  stage. 

Close  to  the  water's  edge,  I  found  here  a  beautiful 
specimen  of  the  Amsidia  vtrginea.  It  is  a  moUusoous 
animal,  in  fuim  like  ;i  little  sack,  one  and  a  half  inch 
high,  standing  upright  on  the  rock,  to  which  its  base 
is  attached,  with  the  puckered  opening  (the  sack's 
mouth)  at  the  summit,  and  another  orifioeyery  similar 
to  it  on  one  shoulder*  The  texture  of  the  lag  is 
tough  and  leathery,  but  it  is  pellucid  and  erjrstallincr, 
tinged  with  pale  greenish  yellow,  and  a.llowing  us  to 
discern  in  the  interior  the  branchial  sac  occupying 
the  whole,  breadth  of  the  upper  parts,  spotted  with 
scarlet,  and  crossed  with  broken  lines  of  opaque 
white.  In  the  lower  parts  we  dimly  see  the  intestine 
bent  in  an  S-like  form,  and  dark-coloured  from  the 
nature  of  its  contents.  The  animal,  though  sluggish 
and  almost  inanimate,  except  for  the  periodical  opening 
and  closing  of  the  orifices,  is  attractive  for  its  beauly, 
and  interesting  for  its  structure.  It  is  more  common 
to  obtain  this  and  kindred  species  firom  deep  water 
than  from  the  rocky  shore ;  the  dredge  bringing  them 
Up  in  great  variety,  attached  to  stones  and  shells. 

A  much  greater  treasure  was  an  animal  of  the 
same  order,  the  Claveldna  Upadx/hrmis,  of  which 
I  discovered  a  group  in  an  obscure  hole  half  £lled 
with  water.  I  will  give  you  a  separate  note  on  this 
little  beauty;  for  I  carefully  dislodged  the  whole 
colony,  and  carried  them  home  for  private  exami- 
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nation.  At  present,  I  will  merely  say  that,  heing  as 
translucent  as  glairs,  it  is  scarcely  visible  but  for 
certain  lines  and  rings  of  brilliant  white,  and  some 
dimly-colooied  organs  in  the  dear  interior ;  so  that 
caxefol  searching  is  needfol  to  find  it.  The  animal 
was  one  which  I  was  particularly  desiroos  of  pro- 
curing, having  never  seen  the  species  but  once,  when 
circumstances  prevented  my  devoting  to  it  more  than 
a  moment's  attention. 

In  a  broad  pool  there  was  a  shoal  of  little  fishes, 
which,  from  their  appearance,  I  took  to  be  the  Sand- 
laonce  (Ammodyiea).  They  were  abont  fonr  inches 
long,  very  slender,  and  their  backs  were  of  a  semi- 
pellucid  greenish-blue  colour.  More  I  could  not  see ; 
for  they  were  very  shy  and  alert,  keeping  in  the 
middle  of  the  pool,  or  on  the  farther  side,  hnddling 
together  in  a  shoal  when  undisturbed,  but  darting 
away  in  all  directions,  sauve  qui  jpeut,  whenever 
alarmed. 

Another  and  smaller  pool  was  tenanted  by  a  £sh, 
which  a  little  urchin,  just  let  loose  from  the  National 
School  on  the  top  of  the  hiU^  was  industriously 
endeavouring  to  capture,  for  some  purpose  (not 

scientific)  of  his  own.  The  fish,  however,  did  not 
want  to  be  caught,  and  would  doubtless  have  main- 
tained its  liberty,  had  not  the  young  rogue  snatched 
off  his  cloth  cap,  and,  making  a  net  impromptu  with 
it,  dipped  up  the  poor  fishlet  in  the  greasy  cavity. 
I  saw  it  was  a  Shanny  {PJiolis),  but  I  always  like  to. 
learn  provincial  names  of  animals. 

What  d'ye  call  it,  my  lad?'*  said  1. 

John  BuU,  Sir.   Take  caie;  he'll  sting!'*  added 
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he,  evidentlj  conibiinduig  it  with  the  little  Weevcr 
(TSraekmw),  which  is  not  tmcommon  hereabout.  How- 
ever, I  had  got  a  note.  "Mem.  The  Siianny  is 
known  on  the  Welsh  coast  by  the  name  of  John 
Bull,  probably  on  account  of — "  &c.  &c.  But  pre- 
a^tly  another  lad  catches  a  CottuSf  all  head  and 
staling  prickles,  which  he  brings  to  me. 

"What  do  you  call  it,  boy?" 

"John  Bull,  Sir."  So  that  I  haye  to  make  a 
correction  in  my  note-book,  to  the  intent  that  the 
aaihoritjr  of  little  bojs  on  zoological  nomenclatnie  is 
to  be  zeceiTed  mm  gram  saUt^ 

I  get  outside  a  great  mass  of  rock,  and  come  upon 
a  little  circular  basin  far  out,  and  very  low  down, 
fringed  with  the  delicate  papery  ribbons  of  ])i<  ttfota 
dicliotoma;  the  rich  brown  of  which  weed  contrasts 
prettily  with  tiie  bright  grass-green  of  the  waved  and 
wrinkled  Ulva.  The  Ipyelj  little  Bryojisi^  j^Iumasa 
also,  one  of  the  most  charming  of  all  our  Sea-weeds, 
when  well  grown,  from  its  brilliant  green  colour,  and 
its  elegant  feather-like  manner  of  ramiiication,  is 
quite  a  common  tenant  of  the  tiny  pools  on  this  side, 
especially  in  those  which  are  hollowed  out  of  the 
wall-like,  solid  rock  of  the  isle  itself.  Even  those 
pools  which  are  so  high  that  thcj  can  be  covered  only 
when  the  tide  approaches  tlie  flood,  contain  this 
charming  plant,  as  well  as  those  wliicli  are  lower. 

It  was  interesting  to  obsme  how  definitely  certain 
levels  of  the  rock  were  marked  by  partLcular  tenants, 
both  animal  and  yegetable.  About  twenty  feet  above 
the  lowest  level  of  the  tide  (at  least,  of  such  spring- 
tides as  we  have  now),  there  commences  the  region 
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of  ■  BamacleSy  with  a  dearlj-marked  definite  line, 
▼isible,  as  &r  as  the  rock  can  be  wesa^  hj  its  umber- 

brown  hue.  This  extends  down  to  within  ten  feet  of 
the  water's  edge ;  so  that  the  band  is  about  ten  feet 
wide.  Then  a  band  of  the  deepest  black  extends  to 
the  water,  which  is  fonned  of  a  layer  of  small 
UuBBek,  wedged  togeth^  as  dose  as  they  can  lie. 
In  the  Barnacle  region  there  are  no  sea-weeds,  bat 
stunted  EnteromorjjJtOi,  In  the  Mussel  region  tufts  of 
Mhodoniela  subfusca  are  abundant,  interspersed  witli 
great  lettuce-like  leaves  of  Ulva,  and  with  hanging 
£ronds  -of  Fucus  mratus;  beneath  the  shadow  of 
which  flourish  cushion-like  masses  of  Ohylodadia 
articulata,  their  short  stems  resembling  little  chains  of 
bladders,  and  growing  so  densely  that  they  would 
look  like  moss,  but  for  their  bright  crimson  hue.  The 
central  part  of  the  whole  region  is  the  pasture-groimd 
of  tiie  Purples  {Purjpvra  lqptUu8),  whose  massive 
white  shells  may  be  seen  stuck  over  the  Mussels  and 
the  Barnacles,  from  about  the  middle  line  of  the  one 
to  the  middle  line  of  the  other.  The  lower  half  of 
the  Mussel  region  is  not  exclusively  confined  to  them, 
being  shaxed  with  the  ^cHnuB^  tiie  Amaraucia,  the 
Ahycma,  and  the  scarlet  and  yellow  Sponges,  that 
I  Lave  already  mentioned ;  but  these  chiefly  occur  in 
the  more  shadowed  situations. 
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Kondtiseript  Weither—Yea  and  Kay— Seotaborongli—Trefloytie— 

Legends  — The  W»eke»— Eoadside  Flowers — Bloody  Cntne'»> 
InU^Fine  Pixwpec  W^wid«fifi>ot---0<>lU»rioa  ■■  He»n  OmI1»— 
Pirk  and  Qioiinda. 

Jidyith. 

Do  yon  know  the  tantalizing  indeciaion  of  a  cloudy, 

jiondescript  sort  of  inuruing,  when  you  have  made 
arrangements  for  an  excursion,  especially  if  others  are 
involved  ?  The  appointment  is  to  meet  at  the  fork 
of  the  road,  '^provided  the  weather  he  tolerable." 
Well,  there  is  a  little  gleam  of  irateiy  snnsliiiie  at 
break&cit.  Oh,  it  is  all  right ;  order  the  carriage 
to  be  at  the  door  at  ten."  It  is  half-past  nine;  the 
cloudfl  arc  gathering,  and  it  is  dreadfullj  daik  to 
windward.  The  carnage  is  countermanded.  It  dears 
off,  and  the  sky  looks  what  weather-divinets  call 
^*hard."  "  Come ;  it  will  be  nothing  after  all.'*  Away 
goes  Jolin  to  order  the  phaeton ;  but  no  booner  is  he 
down  the  steps,  than  "  patter  patter  "  come  the  great 
drops,  and  he  has  to  return  for  his  umbrelk.  ^'  Oh, 
this  will  never  do  1  The  Jacksons  won't  think  of  it, 
of  course,  in  such  weather  as  this.  We  must  give  it 
np."  Bnt  it  is  easier  to  say  that  than  to  do  it,  when 
the  sandwiches  are  cut  and  mustarded,  and  the 
chicken-pie  is  in  the  basket,  and  Jacky  has  got  his 
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hat  and  coat  on,  and  keeps  asking,  widi  annoying 

pertinacity,  "  When  will  it  be  fine,  Mamma?" 
Besides,  we  don't  know,  after  all^  what  the  Jack  sons 
wiU  decide.  We  could  give  it  up  for  ourselyes,  but 
we  don't  like  to  disappoint  iheim^  Thej  aie  qnite  as 
strongly  set  on  going  as  we  axe ;  and  whether  they 
will  think  this  mongrel  weather  that  keeps  laughing 
and  crying,  smiling  and  frowning,  and  spitting,  by 
turns,  tolerably  fine "  or  not,  we  cannot  tell.  At 
length  we  risk  it,  and  start  ^  get  thoroughly  drenched, 
and  find  the  Jacksons  gare  it  up.  Or  else  100  give  it 
np,  and  presently  the  wealher  dears,  just  too  late ; 
and  we  leam  afterwards  that  our  ^ends  who  went 
"  wonder  that  we  should  have  disappointed  them, 
after  making  the  engagement.** 
»  Much  such  an  exercise  had  we  to  pass  thiongh  this 
morning,  before  we  finally  set  off  ahont  noon  for 
Hean  Castle.  We  were,  liowever,  fortunate  enough 
to  escape  with  only  a  sprinkling,  though  many  an 
anxious  glance  was  cast  up  at  the  clouds  as  we.  pro- 
ceeded. Bees,  the  driver^  was  polite  aud  communis 
eative,  with  a  legend  or  a  story  fat  eveaj  spot,  all 
unasked. 

*•  Do  yon  see  that  ruined  mansion,  Sir,  to  the  right 
among  the  trees,  all  covered  with  ivy?  That  is 
Scotsborough,  the  ancient  seat  of  the  famous  Ap 
Rhys.  The  house  is  half  a  mile  from  Tenby,  and  he 
could  not  always  hear  the  church-bell;  so  he  lined 
the  hell  with  silver  at  his  own  expense,  that  he  might 
hear  when  to  go  to  church.  The  bell  now  hangs 
outside  the  tower  at  Tenby,  and  anybody  can  see 
that  it  is  lined  with  silver.'* 
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"  And  wliat  is  that  other  rain  further  off»  oa  the 
left?" 

"  That  is  Trefloyne.  The  owner  kept  seven  horses 

saddled  night  and  day,  to  fly  from  Oliyer  Crom- 
weU."  * 

''But  what  caused  the  rain  of  these  two  fine 
honses?" 

"  Oh,  Sir,  ihafs  more  than  I  can  telL  There's 

many  fliic  ancient  mausions,  in  all  |)aita  of  Wales, 
that  now  lie  in  mins  all  under  the  green  ivy :  but 
I  hare  heard  say  that  the  two  families  that  inhabited 
Treflojne  and  SootBlx)iongh  lived  b7  wrecking*  Thej 
pat  fidse  lights  on  the  windmill  at  the  end  of  the 
South  Cliffs,  just  over  the  great  cavern  called  the 
Lion's  Mouth,  where  they  used  to  store  their  plunder. 
This  went  on  well  enough  for  a  time ;  but  it  was  the 
end  of  the  families,  for  the  only  son  of  one  &mily, 
and  the  only  dan£^t6r  of  the  other,  were  coming 
home  from  alnroad,  and  were  wrecked  through  the 
false  lights ;  and  what  is  strange,  tiic  ship  went 
ashore  on  the  sands  just  opposite  the  mouth  of  the 
cave." 

I  vouch  not  for  these  traditions ;  you  may  search 
for  them  in  Fenton  (and  not  find  them) ;  but  I  give 

you  them  as  I  heard  them,  while  driving  along  the 
pleasant  road  lined  with  flowers,  that  more  than 

•  Onr  worthj  informant  was  a  IHlIo  within  th«  mArk;  for  ao* 
cording  to  tlio  Psiliamentaxy  duoniolen,  "  the  house  of  Trellwjpn. 
bdng  baaiegod  and  growing  deeperate  of  nliof,  after  wme  battery 
of  it,  and  foreing  of  anoat-boaM*  was  delivered  on  qnarier  of  life 
and  liberty.  There  was  found  there  forty  good  horse,  ready  saddled 
and  bridled,  and  one  hundred  and  fifty  men."  The  house  was  held 
by  the  Earl  of  Carbeiy  for  Charles    who  bad  garrisoned  it 


Digitized  by  Google 


70  TO  UEAN  CASTLE. 

divided  my  attention.  The  road  had  that  varied 
character  of  hill  and  dale  that  is  so  beantifiil — ^fields 
and  woods  on  the  left,  rising  ground  for  the  most 

part  on  the  nglit,  more  barren.  The  Tormentilla 
scattered  its  prettj  yellow  stars  on  the  banks  all 
along;  the  Elder  was  flowering  abundantly  in  the 
hedge ;  the  Foxglore,  noble  and  profuse,  fit  to  make 
the  crest  of  a  knight  in  the  olden  time,  towered  above 
the  humble  but  lovely  Germander  Speedwell— or  Eye- 
bright,  as  some  call  it* — and  the  glistening  Silver- 
weed.  The  Toadflax,  a  flower  which  I  much  admire, 
appeared  high  in  the  hedges,  and  the  fragrant  Lady*8- 
tresses  reared  their  curiously^twisted  spike  of  white 
blossom  by  the  road-side.  Near  the  spot  where  a 
rude  bridge  over  a  rushv  bog  marks  the  boundary  of 
the  parish,  I  found  a  botanical  treasure,  no  less  tlxau 
the  Bloody  Crane's-bill  {Geranium  sanguineum)^ 
whose  fine  crimson  purple  flower  is  well  worthy  of 
garden  cultivation.  Ky  botanical  friends  to  whom 
I  afterwards  named  it,  were  not  aware  of  its  existence 
around  Tenby.  Not  wislii ng  to  have  our  rare  flowers 
eradicated  for  the  sake  of  enriching  some  collector's 

*  Ebenczcr  Elliott  celebrates  the  Germander  Speedwell  under 
the  name  of  ^jrebrighty  thus 

Blue  Sebright  f  loT«Iiest  flovar  of  all  thai  grow 

In  flowar>loTod  Sngland  t  Flower  lAmm  bedge^ida  gaia 

Is  like  an  infiml^a  1  What  haart  dotk  nol  know 

Thee,  dnatarVI  smiler  of  the  bankl  where  plays 

The  sunbeam  with  the  emetald  snake,  and  atmjs 

The  dazzling  rill,  companion  of  the  road 

Which  the  lone  bard  most  loveth,  in  the  days 

When  hope  and  love  arc  youn^?   Oh,  come  abroar^, 

Bine  Ejebright !  and  this  rill  shall  woo  thee  with  an  ode."  . 
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herbarimn,  I  do  not  choose  to  indicate  the  aitaation 
more  minntelj,  CTen  to  jon* 
After  entering  St.  lasers  parish,  the  road  descends 

abruptly;  and  from  the  brow  of  the  liill  we  got  a 
noble  prospect  of  the  sweep  of  Caermarthen  Bay  and 
the  opposite  shore*  Amrath  Castle,  a  brown  mass  of 
bnildingy  was  dim  in  the  distance.  The  woods  of 
Hean  Castle  occupied  the  hill  in  front,  and  nearer 
was  Coppet  Hall  Point, — a  red  rugged  liluti',  pierced 
with  natural  holes  and  artificial  tunnels  right  through, 
the  latter  for  the  transmission  of  coal  and  other  fossil 
productions  to  Saundersfoot.  Far  in  the  distance  was 
a  blue  peak,  in  the  form  of  a  low  cone,  rising  above 
the  level  of  the  nearer  hills ;  and  this  our  guide  in- 
formed U3  was  Procella  T©p,  the  highest  elevation 
in  Pembrokeshire.  On  the  right  was  a  dell,  and 
beyond  it  a  i-ising  hill-side  covered  with  the  young 
plantations  of  Boad-wood,  behind  w;hich  Monkstone 
Point  and  the  sea  opened  as  we  proceeded. 

We  passed  through  the  little  \dllage  of  Saunders- 
foot,  with  its  small  hut  strong  harbour,  built  of  solid 
masonry.  Several  schooners  were  lying  in  it,  and  an 
air  of  bustle  and  trade  prevailed,  very  diiOferent  from 
the  character  of  idle  Tenby*  All  around  in  the 
country,  tall  scaffoldings  mark  the  situations  of  the 
many  collieries ;  and  tram-roads  lead  from  the  shafts 
to  the  harbour,  by  which  the  culm  and  the  anthracite 
axe  brohght  down,  and  whence  they  are  emptied 
into  the  vessels  alongside  the  wharves  through  large 
wooden  funnels. 

After  mounting  the  hill  on  the  farther  side  of  the 
village,  the  descent  is  very  fine,  through  the  vistas  of 
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hedg&-iow  trees,  with  the  noble  woods  and  park  of 
Hean  Castle  on  the  laR,  before  ns.  One  knows  not 
which  to  admire  most,— the  peeps  of  the  distant 

sweeping  shore  and  sea  throuorh  the  tie*  s,  or  the 
sombre  shade  of  the  lofty  woods  through  which  we 
were  passing,  as  we  approached  the  castle,  where  we 
called.  The  Brs  were  of  great  suse;  then  came 
woods  of  oak,  beech,  and  ash,  and  those  at  length 
opening  to  the  beautiful  gardens  and  oonservatoiy. 
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VIII. 

THE  UOKN. 

The  Stag's-horn  Polype — Its  Form  and  Appearance — Protrusion  of 
the  Tentacles — The  Bell— Interna!  Structure — Singular  Ap- 
pendage— The  KjTgs — Their  sjxjiitaueous  Movements — A  glaiiisy 
Tree — Its  P.raiitlies,  Flo'vers,  and  Fniit — Ciliary  Tortices — 
CotitracLioa — The  Yorticciia. 

July  5th. 

I  HAVE  been  examining,  mncli  to  my  gratification, 

one  of  those  branching  Sponge-like  creatures  that 
I  have  before  mentioned  as  occurnng  abundantly 
in  a  dark  pool  in  the  Second  Cavern.  X  have 
called  it  ^Alc^ontdkim  hirsuhm;  but  in  appro- 
priating this  name,  I  am  not  at  all  confident,  since 
our  specimens  do  not  very  accurately  agree  with  the 
description  I  find  in  Dr.  Johnston  of  the  species, 
though  they  approach  more  nearly  to  it  than  to 
anything  else  recorded. 

1  haye  before  said  that  lihe  polypidom  grows  in 
erect  compact  masses,  from  a  minnte  base  which  is 
attached  to  the  rock.  The  mass  is  not  at  all  constant 
in  form,  sometimes  being  nearly  cylindrical,  or  a  very 
lengthened  oval,  more  frequently  flattened,  divided 
into  finger^like  lobes,  or  branched,  so  as  to  resemble 
the  horn  of  a  deer,  whence  I  have  called  it  the  StagV 
horn  Polype.    This  resemblance  is  increased  by  its 
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having  a  plump  fleshy  appearance,  a  jeUow-oHve 
hue,  and  a  Bnrface  clothed  with  a  short  dense  pile, 
like  the  young  horn  of  a  Hart  in  that  growing  vas- 
cular condiLiun  popularly  known  as  *'  the  velvet." 

On  selecting  a  small  specimen  and  placing  it,  with 
as  little  disturbance  as  possible,  in  a  narrow  upright 
glass  trough  of  searwater,  that  can  be  transferred  to 
the  stage  of  the  microscope,  we  at  first  see  nothing 
on  the  rough  surface  of  the  8ponge-like  mass,  but 
some  very  elegant  parasiteR  hieh  are  rarely  absent, 
and  which  I  will  presently  describe.  Soon,  however, 
a  pellncid  membranous  tube  appears  pushing  out  of 
the  mass  by  a  gradual,  though  quick,  unfolding  of 
its  everdng  walls;  a  bundle  of  parallel  fibres  now 
protrude  from  the  extremity,  which,  when  they  have 
attained  the  length  of  the  tube  itself,  fall  open  at  their 
tips,  and  constitute  a  beautiful  bell  of  sixteen  ten- 
tacles. Each  tentacle  now  presents  the  form  of  dila- 
tion characteristic  of  the  Ascidian  Polypes  (Polyzoa), 
consisting  of  a  single  series  on  each  lateral  edge,  so 
moving  that  the  ciliary  wave  passes,  like  dark  teeth 
fast  chasing  each  other,  up  one  side  and  down  the 
other.    (Plate  II.  fig.  a.) 

No  sooner  has  one  bell  thus  expanded  than  others 
on  every  hand  are  seen  rising  and  opening  in  quick 
succession,  until  at  length  tlioy  stud  the  surface  as 
densely  as  they  can  stand,  looking  like  the  tassek  of 
a  fringe^  only  that  they  are  set  in  superficial,  and  not 
in  linear,  series. 

Just  below  the  bottom  of  the  bell,  within  the 
membranous  tube,  is  seen  the  gullet, — a  canal  with 
1;hick  muscular  walls,  swelling  in  the  middle, — ^which 
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now  and  then  is  observed  to  dilate  and  contract  with 

a  swallowing  action,  as  some  minute  atom  ot  Jo(  d, 
sucked  down  the  ciliary  vortex  of  the  bell,  passes 
throogh  the  throat,  and  is  hurled  along  this  ceso* 
phageal  canal  to  the  gizzard,  whose  fibrous  walls  take 
the  form  of  longita^nal  bands,  or  perhaps  folds,  at 
the  lower  part  of  the  tube. 

Dr.  A.  FaiTe,  w^ho  has  so  ably  investigated  the 
Polypes  with  ciliated  tentacles,  describes,  as  occurring 
commonly  on  a  species  which  is  either  the  same  as 
this,  or  yery  closely  allied  to  it,  a  curions  object,  of 
which  I  see  no  trace  in  the  specimens  before  me. 

"  A  very  singular  organ  was  frequently  observed, 
consisting  of  a  little  flask-shaped  body  situated  be- 
tween the  base  of  the  two  arms,  and  attached  to  the 
tentacular  ring  by  a  short  peduncle.  The  cavity  in 
its  interior  is  lined  with  cilia,  which  vibrate  down- 
wards towards  the  outer,  and  upwards  towar(U  the 
inner,  side.  It  has  a  narrow  ntck,  and  a  wide  mouth, 
around  which  a  row  of  delicate  cilia  are  constantly 
playing.  No  flow  of  fluids  could  ever  be  detected 
through  it,  nor  did  the  use  of  carmine  assist  in 
showing  with  what  parts  the  cavity  in  its  interior 
might  communicate.  From  the  circumstance  that  it 
is  more  frequently  absent  than  present,  it  cannot  be 
an  organ  of  vital  importance  to  the  animal ;  and  it  ia 
too  intimately  blended  with  the  sides  of  the  tentacnk, 
and  too  constant  in  its  position,  to  be  regarded  as  a 
parasite.    Does  it  indicate  a  difference  of  sex?"* 

But  for  Br.  Fane  s  great  knowledge  of  the  lower 
forms  of  animal  life,  which  would  scarcely  leave  him 

•  Phil  Trans,  for  im. 
E  2 
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un&miliar  with  so  common  an  Infosory,  I  might 

venture  to  suggest  that  this  was  only  the  young 
condition  of  some  species  or  other  of  the  J  'ortiteUadfv/ 
of  which  I  shall  presently  have  to  describe  a  notable 
example. 

-  At  certain  seasons  we  might  find  the  in&nt  germs 
of  this  Polyzoon,  which,  according  to  Johnston,  are 
grouped  in  clusters,  of  opaque  yellowish  hue,  dis- 
tinctly visible  to  the  naked  eye,  scattered  over  tiie 
downy  surface.  His  account  of  their  movements, 
evidently  derived  from  personal  observation,  is  so 
pleasing,  that  though  I  have  not  detected  the  pre* 
sence  of  the  ova  myself,  I  shall  take  tlie  liberty  of 
citing  it  for  you. 

The  egg  is  clothed  with  cilia,  of  equal  size  and 
shape,  and  all  inclined  in  one  direction,  moving  with 
a  uniformity  and  quickness  which  is  admirable  and 
very  pleasing  to  the  beholder.  When  the 
rest,  their  velocity  is  not  diminished,  excepting  at 
the  will,  so  to  speak,  of  the  ovum ;  for  it  may  be  seen 
to  become  slower  and  less  constant,  to  cease  entirely 
for  a  moment,  and  again  be  renewed  with  its  former 
force.  The  egg  at  rest  will  at  once  start  from  its 
place,  and  swim  about  hither  a^id  thither,  as  if  it  were 
endowed  with  volition,  turning  on  its  axis  frequently, 
moving  sometimes  on  one  side,  sometimes  on  its  edge, 
when  the  dlia  become  invisible.  I  have  seen  the 
cilia,  when  the  ovum  was  at  rest,  suddenly  disappear, 
withdrawn  as  it  seemed  within  themselves,  and  again 
be  quickly  protruded.  By  their  motion  they  drive 
a  current  of  water  over  the  surface ;  but  this  current 
has  certainly  not  an  nninterrapted  circular  motion : 
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it  is  rather  a  flowing  to  the  surface,  and  a  current 
fiom  it;  or*  as  Easpail  would  express  it,  an  inspira- 
tion «ad  expiration  of  water.  When  lying  still,  I 
have  seen  the  eggs  exhibit  the  most  aneqiuYocal  signs 
of  irritability,  contracting  and  dilating  themselves; 
The  ovum  appears  to  be  formed  of  a  firm  elastic  coat 
or  shell,  filled  with  a  granular  matter."* 

The  other  object  which  arrested  my  attention  on 
the  snrfaoe  of  the  poljpidom  I  might  have  supposed 
to  haye  been  an  integral  part  of  it,  had  I  not  been 
already  familiar  with  similar  forms  in  our  fresh  waters. 
A  slender  conical  tree,  with  a  very  slight  stem  and 
many  horizontal  branches,  the  whole  bearing  a 
general  resemblance  in  outline  to  a  fir-tree,  but  made 
of  a  transparent  colourless  substance,  like  spun  glass, 
resffs  its  elegant  form  from  the  body  of  the  Polype 
masi?,  sometimes  to  a  height  twice  as  great  as  that 
of  the  expanded  Polype-bell.    (Plate  II.  fig.  b.) 

The  branches  are  set  on  in  a  spiral  order,  equi-^ 
distant  from  one  another.  They  are  themselves 
spirally  branched  near  the  base,  the  subordinate 
Lranclilets  carrying  small  bells  shaped  like  wine- 
glasses ;  but  on  the  middle  and  upper  portions  of  the 
tree,  the  branches  carry  the  bells  sessile  on  them, 
spirally  arranged;  in  eveiy  case  with  a  terminal 
bell. 

The  bells,  as  I  have  intimated,  are  in  the  shape  of 
an  inverted  cone,  having  a  thickened  rim,  within 
which  is  a  circle  of  rotating  cilia.  These,  by  their 
incessant  vibration,  produce  circular  currents  or  vor* 
tioes,  which  whirl  round  and  round,  over  the^mouth  of 

♦  Brit.  Zooph.  (2d  Edit.),  p.  361. 
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eacli  bell,  all  tlie  minute  floating  atoms  which  are 
drawn  within  its  force, — a  retj  curiotiB  and  interesting 
spectacle  to  witness  under  a  good  microscope. 

In  the  axils  of  the  branches,  or  rather  of  some  few 

of  them,  are  seated  other  bells,  of  the  same  essential 
structure,  bat  of  different  iorm,  being  shaped  like 
globose  pitchers,  with  a  small  circolair  mouth,  snr- 
rounded  hy  a  short  npright  rim ;  these  are  also  veiy 
considerably  larger  than  the  ordinary  bells  of  the 
mimic  tree.  An  observer  of  playful  fancy  might 
imagine  that  lie  beholds  a  tree  covered  with  trumpet- 
like blossoms  instead  of  leaves,  with  here  and  there 
A  ripe  pear-shaped  frait. 

Besides  ihe  ciliary  motions  of  the  bells,  the  whole 
tree  is  endowed  with  a  motile  power,  which  it  exer- 
cises vigoruusly.  iSuddcnly,  while  we  are  gazing  at 
it  with  all  its  branches  extended,  and  all  its  Open- 
mouthed  bells  expanded,  the  passing  of  a  vagrant 
animalcule,  or  a  slight  jar  on  ihe~ table,  or  even  the 
shutting  of  a  door  in  a  distant  part  of  the  house, 
causes  the  whole  array  to  contract  almost  to  its  base, 
when  it  slowly  rises  till  it  stands  as  before.  In  this 
process  of  extending  itself  after  contraction,  we  see 
very  distinctly  that  the  stem  itself  is  bent  in  a  spiral 
manner,  though,  when  fully  extended,  this  is  scarcely 
perceptible.  The  contraction  which  we  saw,  and 
which  was  too  rapid  to  be  followed  by  the  eye,  is  thus 
seen  to  be  exactly  the  same  as  that  which  would 
ensue  if  we  were  forcibly  to  puU  out  a  spiral  steel 
spring  till  it  was  almost  straight,  and  then  suddenly 
lot  it  go.  It  would  instantly  fly  back  to  its  close 
spiral  form,  just  as  the  little  tree  contracts ;  while  the 


Digitized  by 


ZOOTHAMNIUM*  79 

forcible  straightening  of  the  spring  would  well  repre<* 
sent  the  more  slow  spontaneons  extension. 

All  these  circumstances  show  us  that  our  little 
elegant  tree-like  creature  is  an  Tnfusorj  of  the  genus 
Zooihamnium  /  but  of  a  species  which  appears  to  be 
nndescribed  by  Ehienberg,  and  which  I  shall  there* 
fore  name  Z,  apiraU^  and  characterise  below.* 

Most  persons  who  have  paid  any  attention  to  micro- 
scopic observations  are  familiar  with  the  VorttceUce, 
bells  of  gelatinous  tiesh,  set  each  at  the  end  of  a  long 
slender  contractile  thread,  which  is  continuallj  throw- 
ing itself  into  spiral  coils,  and  stretching  itself  out 
again.  The  Zooi^ammum  is  an  animal  of  the  same 
nature ;  but  through  the  circumstance  of  its  self-divi- 
sion being  incomplete,  it  becomes  branched.  The 
muscle  which  performs  the  contractile  movements  is 
clearly  seen,  passing  down  through  the  middle  of  the 
stem,  like  a  thin  ribbon,  reaching  nearly  to  its  base. 

Plat*'  IT.  represents  a  small  portion  of  the  surface 
oi  Alcyonidium  hirsutain       much  magnified. 

a.  One  of  the  Polypes  expanded. 

5.  Zoo^mmum  sptrale  parasitic  on  the  polypidom. 

•  Z.  spiral e.  Pedicle  slender,  spirally  bent:  branches  Rhort. 
ncitlicr  umbellate  nor  verticillato,  but  ^et  spirally  osi  the  trunk: 
bella  sessile,  spirally  arranged,  with,  a  termioAl  one :  larger  bells  few, 
axiUarj.   Inhabits  sea-water. 
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Hojle'l  Month — Heputed  Subterranean — Traditions — Terrors— Ru- 
ral Walk —  Reeds —  Bora  ere  —  Other  Flowers — Birds — Flies — 
Grace  of  Wild  Plants — V  anct^  iu  i  orm  Ltavea — Gommoa 
Flowers— Chaucer's  Enthusiasm— The  Daisy-^The  CaTera— » 
'    Drapery  of  Yerdnn—An  exploring  Yiilt— 'Bendt 

July  6th. 

^  The  people  talk  a  good  deal  of  a  coriotis  cavern 
called  Hoyle's  Mouth,  about  wliicli  they  have  some 
strange  notions.  It  opens  at  the  end  of  a  long  lime- 
atone  hill  or  range  of  hills,  about  a  mile  inland ;  and 
the  popnlar  legend  10,  that  it  is  the  termination  of  a 
natural  sabtetianeaa  which  communicates  with  the 
great  cave  called  the  Hogan,  under  Pembroke  Castle, 
some  eight  miles  distant.  It  was  once  traversed,  they 
say,  bj  a  dog,  which,  entering  at  one  end,  emerged 
from  tiie  other,  with  all  his  hair  rubbed  off  1  A  gen-> 
tleman  is  said  to  have  penetrated  to  a  considerable 
distance,  and  found  *'fine  rooms."  But  the  vulgar 
are  very  averse  to  exploring  even  its  mouth,  on  the 
ostensible  ground  that  a  Boar,  "  a  wild  pig/'  dwells 
there;  X  fear,  however,  that  there  are  more  unsub- 
stantial terrors  in  the  case. 

I  walked  out  to  look  at  it ;  and  if  I  found  no  dragons, 
nor  giants,  nor  "  pigs,"  I  enjoyed  a  most  delightful 
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rural  walk.  There  was  not  much  to  be  noticed  till  I 
had  paseedHoUowayMaroh,  where  the  wind, whistling 
and  whispering  among  the  acres  of  hending  reeds^ 
recalled  the  asinine  fate  of  the  royal  tiddler  of  Phry- 
gia.  I  say  there  was  not  much;  but  the  splendid 
blue  of  the  Borage  which  grows  in  large  beds  by  the 
way-side  is  always  something  to  be  admired,  and  its 
rigid  transparent  hairs  and  some  other  peculiarities 
in  its  structure  make  it  interesting  to  a  naturalist. 

But  a  little  beyond  the  bridge,  we  leave  the  Pem- 
broke Boad,  and  suddenly  plunge  down  into  a  narrow 
lane  with  tall,  almost  meeting  hedges,  a  perfect  wil- 
derness of  flowers.  Theare  was  the  crimson  Campion, 
so  variable  in  the  size  and  hue  of  its  blossoms ;  the 
coarse  blue  spikes  of  Bugle ;  the  Meadow  Vetchling 
trailing  about  and  throwing  its  raeemes  of  yellow 
over  the  brambles ;  and  the  Mountain  Willow-herb, 
with  its  white  flowers  tipped  with  pink;  and  the 
modest  laughing  litUe  Forget-me-not,  and  blushing 
Dog-roses,  and  sugary  Honeysuckles  in  profuse  luxu- 
riance. There,  too,  was  plenty  of  Toadflax,  but  in 
leaf  only,  or  only  just  showing  the  budding  spike — 
a  beantifal  plant  even  so ;  perhaps  those  that  I  saw 
in  flower  the  other  day  at  St  IssePs  were  prematurely 
early ;  and  indeed  I  hope  so,  for  though  I  think  the 
flower  beautiful,  I  never  see  it  without  a  painful 
reminder  that  "  the  glorious  summer  time''  is  already 
waning. 

Spruce  Chaffinches,  birds  that  understand  the  dif- 
ficult art  of  dressing  well,  are  flitting  hither  and 

thither ;  the  sweet  Skylark  is  singing  all  about  the 
sky ;  and  numbers  of  warblers,  more  easily  heard  than 

£  a 
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seen,  are  chirping  in  the  thick  hedges, — young  birds 

of  the  year,  I  presume,  from  their  pertinacity.  Yet 
theirs  is  nothing  to  the  pertinacity  of  the  flies^  th&t 
keep  pitching  on  my  face  every  moment,  and  when 
driven  from  one  cheek  immediately  alight  on  the  other. 
Pshaw !  how  annoying  they  are  I  Next  to  ponltry,  I 
do  think  files  are  the  most  impudent  of  all  creatures. 

I  pass  through  a  gate  whose  posts  are  of  massive 
masonry,  out  of  the  chinks  of  which  spring  many 
graceful  plants,— the  Strawberry,  the  rich  and  glossy 
Ivy,  the  HartVtongue,  and  the  Wall  and  the  Black- 
^tcilkcd  Spleenworts,  festooning  the  grey  and  lichened 
stone  ;  while  the  Roses  trail  and  hang  over  all.  llow 
much  of  our  sense  of  beauty  is  derived  from  the  free 
and  wayward  negligence  of  such  plants  I  The  light 
and  feathery  sprays  of  herbage  are  tossed  here  and 
there,  or  dance  up  and  down  in  the  breeze ;  while  the 
great  variety  in  the  form  and  tint  of  the  leaves,  no 
less  than  of  the  flowers,  constantly  charms  the  mind 
and  pleases  the  taste.  Uow  difi^nt  are  the  laige, 
glossy,  empurpled,  heart-shaped  leaves  of  the  Black 
Bryony,  from  the  many-paired,  tendriled  leaves  of 
the  Vetches ;  and  these  from  the  stiff,  tall,  and  narrow 
blades  of  the  Yellow  Iris,  the  oval  spotted  leaves  of 
the  Orclii^,  or  the  much  divided  irregular  ones  of  the 
fragrant  Meadowsweet !  But  all  these  are  charming ; 
perhaps  most  of  all  the  Vetches,  whether  the  hand- 
some pea-likc  blossom  of  the  Common  Vetch,  almost 
worthy  of  garden  culture,  or  the  beautiful  crowded 
racemes  of  blue  and  purple  flowers  of  the  Tufted 
Vetch,  that  are  thrown  so  wildly  and  profusely  over 
the  hedge,  and  that,I  fear,  would  flourish  nowhere  else. 
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All  these  are  veiy  oomiDon  flowers."  Yes,  0uch  as 
one  may  see  in  almost  anj  rural  walk*   I  do  not 

mention  them  because  I  think  them  extraordinary, 
but  because  it  is  these,  and  sucK  as  these,  that  make 
up  the  beaatj  of  nature.  My  own  eye  contanuallj 
rests  on  Ihem  with  delight,  and  my  mind  lingers  on 
the  contemplation  of  them ;  and  tiiat  not  at  all  the 
less,  because  I  am  familiar  with  them,  and  have 
admired  tliem  a  hundred  times  before.  I  can  appre- 
ciate the  technical  joy  of  finding  a  rarity ;  but  this  is 
a  very  different  thing  from  the  full  enjoyment  which 
one  receives  from  the  profuse  loveliness  of  nature  in 
the  height  of  summer, — an  enjoyment  sometimes  so 
overpowering  that  we  feel  we  must  have  sympathy 
with  another  mind,  or  we  can  scarcely  bear  it. 

If  I  felt  that  I  needed  to  "  cite  precedent "  for  the 
love  of  common  flowers,  I  would  refer  to  our  Father 
of  Poets,  Chaucer,  whose  love  for  the  Daisy  was  more 
like  devotion  than  an  ordinary  admiration  for  the 
beautiful  in  nature.  You  remember  how  simply,  yet 
liow  touchingly,  he  describes  his  early  risings  to  see 
his  favourite  flower  expand  its  petals ;  how  he  was 
wont  to  go  "doune  on  knees"  to  observe  it  more 
closely;  with  what  affection  he  speaks  of  the 
"  amale,  softe,  swetc  gras;''  and  how,  after  lingering 
there  the  long  summer's  day,  he  reluctantly  retired, 
looking  for  a  renewal  of  the  same  delight  to-morrow, 
I  must  quote  the  passage  in  its  antique  garb. 

"  As  soon  as  ever  the  Sunne  ginneth  west 
To  seen  this  flourc,  how  it  will  goe  to  rest 
For  iSnie  ef  night,  bo  luttetli  ilw  darknesse. 
Her  ehera  is  pla}  nly  spred  in  the  biigl&taease 
Of  tiM  Soim^  for  tbere  it  irill  nnelom. 
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"  And  domio  on  knees  mon  rigbt  I  me  seite. 
And  as  I  eoidd  Utis  fteabe  iloore  I  giette, 
Knedjnge  alway  till  it  nadoaed  ma. 

Upon  the  smale,  softe,  swete  gnu, 

T\mt  was  with  floures  swete  embrondcd  all, 

Of  soch  awetenesw,  and  soch  odotir  over  all. 

That  for  to  spoak  of  <^omme,  herbe,  or  tree. 

Comparison  m^y  not  ymaked  be ; 

For  it  stimoimtetli  |&alnly  all  odours. 

And  of  licbe  beante  of  flooiea. 


And  leaniDg  on  my  elbow  and  my  side. 
The  ]on^  day  I  shope  me  for  to  abyde. 
For  nothing"  els,  and  T  shal  not  lie 
But  for  to  look  upon  the  daipie. 
That  well  by  reason  men  it  calle  may 
The  daiaie,  or  ele  the  eye  of  the  day, 
The  Bmpriaae  and  lionre  of  flonret  alL 
I  piaj  to  Qod  that  &ire  mote  she  fall. 
And  all  that  loven  flonies  for  her  sake. 

Wficn  that  the  Sunne  out  of  the  south  gan  west, 
And  that  this  floure  gan  close,  and  gan  to  rest, 
1  or  darknes  of  the  night,  the  which  she  dred. 
Home  to  mine  house  foil  swiftly  I  me  sped, 
To  gone  to  rest,  and  earelj  for  to  rise 
To  seene  this  flonie  to  sprede,  as  I  deTise." 

By  the  aid  of  the  guide-book,  and  a  little  verbal 
direction,  I  find  a  certain  gate,  beyond  which  is  the 
slope  of  a  hill  covered  with  shnibs  and  underwood. 

A  tangled  grassy  path,  barely  recognisable,  winds  up, 
and  in  a  few  moniente  there  yawns  the  Cavern.  It  is 
a  low  vault  of  somewhat  gothic  form,  dividing  within 
into  two  gothic  arches,  much  like  an  old  time-worn 
church.  The  left  arch  soon  ends;  but  the  right 
narrows  gradually  to  a  hole,  through  which  one 
might  creep ;  but  dark  as  pitch,  of  course.  The 
groins  and  sides  of  the  cave  are  fresh  and  green  with 
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the  close-adhering  drapeiy  oi  Marchantia ;  and  the 
HartVtongne  Fern  throws  out  its  arching  fronds  in 
profusion  fix>m  the  angles  of  the  ground  all  along  the 
sides  as  far  as  the  direct  light  of  the  sky  falls ;  but 

ceases  al  tliat  point.  The  boundary  '»t  the  Mar  chant  f(i 
is  perhaps  even  more  distinctly  marked.  So  mucii  is 
vegetation,  and  especially  its  beautiful  green  hue, 
dependent  on  light !  The  face  of  the  rock  around  the 
mouth  is  festooned  luxuriantly  with  ivy. 

In  the  afternoon  Artliur  and  I  determined  to 
e:5plore  it,  taking  with  ns  candles,  Inciters,  and  a 
ball  of  twine.  The  entrance-hall  we  found  seven 
yards  long;  then  a  narrow  passage  for  five  yards,  at 
which  point  the  roof  closed  to  a  narrow  fiasnre,  so 
that  we  had  to  stoop  and  creep  under  it  Thenoe  for 
five  yards  more  we  walked  upright,  crawled  a  few 
feet,  and  opened  into  an  oval  chamber  three  yards 
long  and  two  wide.  At  the  end  of  this  a  hole  led  off 
in  a  direction  considerably  to  the  right  of  the  line 
hitherto  followed:  it  was  not  more  than  as  high 
abovo  the  floor  as  our  knees,  and  just  wide  enough 
to  wrig-le  throiigli  lying  along;  we  did  not,  however, 
attempt  this.  On  the  right  side  of  the  first  passage 
there  was  a  niche  or  shelf,  where  Arthur  prudently 
deposited  his  hat.  The  roof  all  along,  and  the  sides 
partially,  were  coated  with  a  rough  stalactite;  the 
floor  was  strewn  with  broken  bits  of  stone,  dirty  with 
clay,  certainly  brought  from  without,  and  doubtless 
by  animals  running  in. 

We  returned,  satisfied  at  lui.ving  penetrated  about 
sixty  feet  by  the  line,  without  disproving  the  alleged 
permeability. 
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EggB* 

JvHj  8th. 

Mr  esteemed  firiend  Mr.  Dyster  accompaiiied  me 
yesteidaj  iiftemoon  on  a  little  dredging  exclusion 
between  Tenby  and  Caldy.  It  waa  abont  higb  water, 

quite  calm,  with  some  swell,  and  a  burning  sun.  We 
first  threw  clown  the  dredfre  a  little  to  tlic  south  of 
St.  Catherine's,  in  eiglit  fathoms,  over  a  bottom  of  old 
shells  and  shingle.  We  bronghtnp  a  nnmber  of  the 
Porple-tipped  Urchin  [Echmua  mtltaris)^  a  specimen 
of  the  Lesser  Sand-star  ( Ophiura  dlhida)^  two  speci- 
mens of  a  Swimming  Crab  (Portunus),  several  of  the 
Common  Shrimp  {Crangon  vulgaris)^  and  the  beau- 
tifdllj-maiked  Sea-shrimp,"  or  Scarlet-lined  Prawn 
{Bandailm  annuliccTms)^ 

All  of  these,  with  some  trifles  of  less  note,  were 
transferred  to  our  pans  and  jars  for  future  examina- 
tion; and  our  men  pulled  out  a  little  to  avoid  the 
&rce  of  the  tide,  which  was  now  setting  strongly 
towards  the  Sound.   Abont  midway  between  Tenby 
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and  Ord  Point,  we  got  another  haul ;  of  which  the 
most  inteieBtiiig  product  waa  that  exquisite  Nudi-  • 
branch  MolluslCt  Dendronotua  arhoresoens,  which  I 

now  saw  for  the  first  time.  There  was  also  my 
little  familiar  Weymouth  friend,  the  Two-spotted 
bucking-fish  [Lej^idogaster  himaculatus) ,  with  a  layer 
of  its  bead-like  eggs  studding  the  interior  of  an  old 
codde-ahell,  from  which  the  tiny  gemmeoua-ejed  fry 
were  issuing  fast. 

A  third  haul  nearer  Caldy  gave  us  several  more  of 
the  Dendrotiotus,  and  also  a  tuft  of  that  interesting 
zoophyte  8ertularta  pohjzomas,  with  many  vesicles* 
This  was  pronounced  by  Mr.  Dyster  to  be  the  finest 
specimen  of  this  species  he  had  ever  seen,  though  he 
has  been  for  years  paying  special  attention  to  the 
Hydro  ids, 

A  pair  of  Latin  names  conveys  but  a  poor  idea  to 
an  uninitiated  reader;  and,  therefore,  it  may  not  be 
out  of  place  if  I  describe  a  little  in  detail  what  sort  of 
creatures  these  were  that  our  greedy  eyes  so  revelled 
upon,  as,  passing  the  bottle  from  hand  to  hand  la 
turn,  we  gazed  through  our  pocket-lenses,  with  fre- 
quent exclamations  of  delight^  and  appeals  to  each 
other's  sympathy, — Do  just  look  at  that 

First,  then,  let  us  look  at  the  Dendronolus,  If 
I  call  it  a  slug,  I  hope  you  wUI  not  take  a  prejudice 
against  it,  as  if  it  were  anything  like  the  slimy  grey 
pests  that  put  you  so  out  of  ail  patience  when  you 
walk  along  your  flower-beds  on  a  spring  morning. 
It  is,  however,  a  slug-like  animal,  of  elegant  taper 
form,  almost  linear,  with  the  head  protected  by  an 
expansion^  from  the  margin  of  which  radiate  a 
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number  of  little  branched  processes  that  look  like 
J'my  trees.   Just  behind  this  "veil,"  as  it  is  called, 

there  stand  up  from  the  back  two  iiollow  fleshy 
pillars,  each  of  wliicli  has  its  orifice  adorned  witli 
a  sort  of  expanded  frill  of  similar  shrub-like  fila- 
ments ;  while  from  the  hollows  protrude  tentacles  of 
elaborate  structure,  each  consisting  of  a  swelling 
pillar,  the  sides  of  which  are  beset  with  a  number  of 
sloping  but  parallel  narrow  plates  or  ridges  set  on 
edgewise.  All  down  the  back,  running  in  two  rows, 
one  on  each  side,  are  erect  trees  (so  strangelj  is  this 
characteristic  arborescence  repeated  over  and  over 
again),  much  branched  and  re^branched,  so  that  they 
have  been  compared  to  the  ramifications  of  a  piece  of 
coral.  The  colours  of  this  animal  are  as  elegant  as 
its  form.  It  consists  of  a  somewhat  pellucid,  tremu- 
lous flesh,  of  a  very  pale  yellow  tint,  streaked  and 
variegated  with  chestnut-brown  in  an  irregular  pat- 
tern, the  whole  btudded  with  opaque  white  specks. 
It  crawls  rapidly  about  on  the  slender  Sea-weeds, 
holding  fast  by  its  very  long  and  narrow  foot,  and 
gliding  in  and  out  among  the  branches  with  much 
grace;  and  its  appearance  then,  especially  on  some 
dark  purple  Chondrus  or  Rliodoniela,  in  particularly 
pleasiiif?. 

The  whole  tribe  to  which  this  lovely  creature 
belongs  is  understood  to  feed  on  the  animals  of  the 
group,  of  which  the  one  I  have  next  to  describe  is 

a  representative.  The  EoUdidco  are  the  only  animals 
I  know  of,  that  will  attack  the  Zoophytes,  which,  from 
the  great  ActinicB  bxi^  Antkece  down  to  the  Bertulariw 
and  Cor^fnea,  form  ihdr  proper  prey.   The  poisonous 


Digitized  by  Google 


Tli£  WBINKLED  SEBTUULBIA*  89 


missiles  of  the  thread*cells,  which  distinguish  all  the 
ZoopliTtes,  seem  to  be  too  formidable  for  all  other 
predatory  animals  except  these;  and  it  is  a  resry 

curious  fact,  and  one  well  wortliy  of  iurtlier  investi- 
gation, that  the  thread-cells  in  question  are  found 
also  in  the  Eolidea — a  singular  exception,  I  believe,  to 
the  law  which  restricts  these  organs  to  the  Zoophjta 
(including  the  Acalepha).  There  is  no  doubt  that 
they  do  exist  in  the  JEoIideSf  though  in  a  strauge 
situation, — the  tips  of  the  branchial  papillae.  I  have 
from  personal  observation  confirmed  the  accuracy  of 
Messrs.  Alder  and  Hancock,  who  first  discoTeied 
them  there :  the  inqniry  I  suggest  would  be,  How  far 
the  presence  of  the  thread-cells  might  be  connected 
with  the  diet  of  the  Mollusk?  And  whetlicr,  seeing 
the  forms  of  the  missile  threads  vary  in  different 
genera  of  Zoophytes,  the  forms  of  the  correspondent 
organs  in  the  papillee  of  the  JEoUdea  would  Yuxy^  if 
the  latter  were  fed  exclusiyely  first  on  one,  and  then 
pu  another  genus  of  the  former. 

The  Sertularia  is  one  of  that  tribe  of  dubious 
forms,  which,  resembling  feathers,  more  or  less  stiff 
and  angular,  more  or  less  flexible  and  plumose,  are 
BO  often  thrown  up  by  the  wares  among  the  Sea- 
weeds, and  axe  always  to  be  seen  incorporated  with 
ihem  in  those  dried-weed  baskets  which  are  made  up 
in  watering-places  and  offered  for  sale.  J^^one  but 
a  naturalist  suspects  that  they  are  not  as  truly 
marine  plants  as  the  Algfe  which  they  accompany, 
so  plant-like  is  their  appearance  and  manner  of 
growth ;  and  though  their  whitish  colour  might  in- 
duce a  passing  suspicion  of  their  vegetable  character, 
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a  glance  at  that  tuft  of  d^rMtna  by  their  side, 
bleached  as  white  as  snow,  dispels  the  thought,  and 

confirms  your  confidence  that  they  are  veritable 
Sea-weeds. 

Yet  they  are  as  truly  animals  as  you  and  I;  for 
tliongh  we  call  them  Zoophytes, — that  is,  "animal- 
plants/* — they  have  an  essentially  animal  natnie, 
though  of  a  low  grade.    They  have  mnscnlar, 

nervous,  circulating,  digestive  systems,  special  organs 
of  sense,  special  weapons  of  offence — some  of  these,  it 
is  true,  not  distinctly  appreciable  to  our  observations, 
but  infenible  by  legitimate  deduction  from  observed 
phenomena ;  as  when  we  presume  a  nervous  system 
from  the  sensitiveness  to  touch  in  tlie  tentacles,  from 
the  existence  of  those  most  wonderful  thread-cells,  and 
from  the  visual  spherules  in  the  medusoids  of  the 
Campatmlariada, 

A  homy  tubular  fibre,  no  thicker  than  sewing 
cotton,  creeps  irregularly  over  a  shell  or  the  stem  of 
a  Sea-weed,  adhering  firmly  to  the  surface  as  it  grows. 
Here  and  there  it  shoots  up  a  tree  branch  in  an  erect 
position,  like  a  stem  of  a  plant  springing  from  a 
creeping  root.  This  stem-thread,  if  examined  now 
with  magnifying  power,  is  seen  to  be  jointed,  and  the 
joints  look  as  if  they  had  heen  formed  by  twisting 
the  .thread  round  and  round,  while  from  each  joint  on 
alternate  sides  spring  little  Tase-like  buds,  which  are 
hollow  cells,  witii  a  rim  cut  into  four  teeth.  As  the 
thread  grows,  it  branches,  each  branch  continuing  to 
produce  the  buds  or  cells ;  wliiie  in  the  angles  of  the 
branches  are  occasionally  seated  vase-like  bodies,  in 
shape  much  like  the  cells,  but  greatly  superior  in 
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size,  and  covexed  with  tnnBvene  rings  or  strong 
wrinkles,  whence  the  name  of  pofygcmaa,  ^ 
All  this  you  may  see  in-lhe  snn-dried  specimen 

that  you  pick  \\\)  among  the  refuse  weed ;  fur  all  this 
Ib  formed  of  tiie  common  homy  skin  that  constitutes 
the  skeleton.  But  supposing  you  had  taken  one  of 
the  samples  I  had  jost  dredged  from  the  sea-floor,  and 
put  it,  just  as  it  was,  in  full  health  and  Tigonr,  into  a 
glass  box  of  water,  and  placed  it,  as  I  did,  upon  the 
stage  of  the  micrcsiope,  you  would  have  seen  some 
thing  more.  You  would  have  seen  running  tiirough 
the  flhrons  roo^-thread,  and  all  ap  the  centre  of  the 
slender  tabular  stem,  a  dear  yellowish  granular 
matter,  like  a  marrow  or  pith,  in  which  you  would 
have  discerned  the  movement  of  a  fluid,  eanyiug 
with  it  many  round  grains  in  an  irregular  and  way* 
ward  circulation. 

This  medullary  core  sends  off  a  branch  at  eveij 
cell,  which,  passing  through  its  perforated  base,  ex- 
pands w  ithiii  the  vase-like  cavity,  and  forms  a  living, 
active  Polype,  capable  of  alternate  protrusion  iiar 
beyond  the  rim  of  its  (hv(  lling,  or  of  contraction  into 
a  shapeless  lump  down  in  its  bottom.  We  watch  it 
slowly  expanding ;  a  bundle  of  flexible  gelatinous 
Angers  are  gradually  pushed  forth,  which,  when  clear 
of  the  horny  rim  of  the  cell,  sIk  tch  out  like  the 
spokes  of  a  wheel,  radiating  horizontally,  or  bending 
with  a  double  curve  like  the  branches  of  a  chandelier. 
These  are  the  tentacles ;  organs  destined  to  detect,  and 
to  seise,  and  to  convey  to  the  mouth,  any  unfortonate 
living  wight  that  may  incautiously  roam  too  near  the 
perilous  star,  provided  it  be  small  and  weak  enough 
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to  be  arrested  and  devoured.  Tlie  body,  which  is 
^ovr  stretched  out  to  a  aiender  clear  thread,  full  of 
drculating  granules^  pouts  out  a  wart-like  promi- 
nenoe  from  centre  of  the  rays;  and  heie  there  is 
an  orifice  of  no  particnlar  shape  or  size,  the  supple 
lips  which  bound  it  being  capable  of  indefinite  expan- 
sion to  engulf  the  prey. 

If  we  apply  a  veiy  high  magnifying  power  to  the 
tentacles^  they  appear  to  be  set  with  irregQlar  knobs 
and  prominences,  much  like  a  very  rongh  thomnstick ; 
but  this  irregularity  is  dependent  on  the  irregular 
contraction  of  the  tentacle ;  for  if  evenly  extended, 
the  prominences  are  seen  to  be  uniformly  placed  in 
rings  or  annular  bands,  throughout  the  length.  Each 
wart  contains'a  thread-cell,  of  ovate  shape,  imbedded 
in  the  common  substance,  the  extremity  pointing 
oljlifjuely  outward,  ready,  on  the  stimulus  of  tlie 
animal's  consciousness  of  prey,  to  shoot  forth  its  mis- 
sile weapon.  For,  as  I  have  elsewhere  explained^ 
each  of  these  cells  contains,  while  quiescent,  a  highly 
elastic  wire  of  excessiYe  tenuity,  but  of  great  strength, 
coiled  up  on  itself,  but  capable  of  being  projected  witli 
great  force,  by  being  actually  turned  inside  out.  It 
is  a  hollow  thread;  and  as  it  is  ejected,  the  surface 
which  was  the  interior  becomes  the  exterior ;  and  as 
this  surface  in  many  cases  (probably  in  all,  if  we  were 
able  to  detect  the  structure)  is  armed  with  barbs  or 
bristles,  and  fiimished  with  a  subtile  poison  (mani- 
fest by  its  effects),  the  ^xible  javelin  proves  a 
formidable  and  effective  weapon  of  offence,  capable 
of  benumbing  the  Tital  ^ergies  of  the  animals  whose 
tissues  it  enters,  and  of  rendering  them  an  unresisting 
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prey.   Thus  yon  see  tbe  Sertuktria  is  yery  far  from 

the  helpless  vegetable  tliose  presume  it  to  be  who 
arrange  it  amonp^  tlieir  Sea- weeds. 

Among  the  "  trilies  of  less  note"  brought  up  by 
tbe  diedge,  I  think  I  onght  not  to  dismiss  without 
notice  a  pretty,  though  very  common  little  object. 
T  refer  to  the*  Pigmy  Ascidia  {Cynthia  grossularta). 
Its  budy  is  hemispherical,  adhering  by  a  broad  cir- 
cular base,  resembling  an  Actinia,  when  closed,  so 
strongly,  that  it  may  be  readily  mistaken  fw  a  new 
species  of  Sea  Anemone,  even  by  those  not  unfamiliar 
with  marine  animals.  Its  diameter  does  not  often 
exceed  one-third  of  an  inch.  The  test  or  exterior 
skin  is  leathery,  rather  roughened  on  the  surface,  and 
in  hue  varying  from  a  very  brig] it  light  crimson,  or 
pink,  to  a  doll  ieddish-drab«  The  orifices  when 
closed  form  tiny  warts  placed  on  the  summit  of  the 
button,  but  not  close  together;  they  are  protrusile, 
and  upcn  in  a  square  outline,  with  lips  of  a  brilliant 
scarlet  hue,  without  any  of  those  coloured  specks  on 
the  edges  that  are  considered  to  be  eyes* 

This  attractive  little  cueature  is  very  abundant  in 
a  few  fathoms*  water,  usually  crowded  into  groups 
of  a  dozen  or  more,  of  various  sizes,  in  the  interior  of 
old  bivalve  shells,  and  occasionally  on  stones. 

Once  I  had  the  pleasure  of  seeing  this  Ascidia 
deposit  its  e^.  I  was  looking  by  the  aid  of  a 
pocket*lens  at  one  in  my  Aquarium,  when  I  saw  a 
little  scarlet  speck  suddenly  shot  upwards  out  of  the 
anal  oriiice  to  the  height  of  a  couple  of  inches,  and 
then  slowly  sink  to  the  bottom,  where  I  found  several 
more  already  lying  scattered. 
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Under  the  microfloope  these  proYed  to  be  oyai 
almost  globular  in  form,  but  a  little  longer  than 

broad,  measuring  s^ytli  of  an  incli  in  the  longer  dia- 
meter. The  shell  was  glassy  and  colourless,  but  a 
globose  mass  nearly  iilied  the  interior,  which  was  of 
a  rich  scarlet. 

The  CynMi  went  on  depositing  from  day  to  day, 
till  npwsrds  of  twenty  were  aocomnlated  around  her. 
They  all,  however^  proved  infertile,  from  some  cause 
or  other. 
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TENBY  HEAD. 

Tenly  Head— Honeycomb  Lbnwtone— Boring  Mollaftks— Pointe 
and  Inleta — Ihuf  AMmosm — A  vvUitoekod  Hole<— Iti 
Coulenta. 

The  point  of  Tenby  Head  is  very  rugged,  consisting 
of  bluff  cliffs  and  needle-like  peaks  of  limestone  inck, 
excessively  honeycombed,  as  if  it  had  been  excavated 
hy  myriads  of  Stone-boring  MoUaaca  in  ancient  agea^ 
and  Iiad  heeia  raificd  from  ita  then  leveL  For  below 
the  tide^mark,  it  is  still  so  peopled  with  the  living 
Saxicai'co ;  and  there  is  no  perceptible  difference 
between  the  character  of  the  rock  there,  and  above 
the  reach  of  the  tide,  except  that  in  the  higher  posi- 
tion the  bxeaking  away  of  the  anr&ce  hj  the  action 
of  the  weather  has  exposed  the  excavations,  giving 
rise  to  that  configuration  which  1  have  called  above 
"honeycombed."  This  character,  combiiu  d  with  the 
great  hardness  of  the  stone,  makes  it  both  diiiicult 
and  hazaidons  to  dimb  about  the  points,  as  falls  are 
almost  snie  to  be  severe ;  while  yet  it  forms  a  pecn- 
liarly  favourable  locale  for  one  who,  like  me,  delights 
to  peep  into  holes  and  comers  for  strange  beasts,  and 
slimy,  uncouth   creeping  things.*' 
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The  points  are  interoected  deep  inlets^  and  here 
and  there  hollowed  into  great  cavems ;  so  that  it  is 

only  at  spring-tides  that  we  can  make  our  way  rotmd 
to  any  considerable  distance,  or  explore  the  best 
situations. 

Some  very  good  specimens  of  Actmim  occur  in  the 
hollows  of  these  rocks.  The  Daisy  Anemone  ( Sagofrtta 

hellis),  so  common  on  both  sides  of  tlic  Devon  coast 
in  tlie  rocky  pools  and  ledges,  and  at  Weymouth  in 
the  brackish  estuaries,  is  here  one  of  the  rarest  species. 
X  had  quite  written  non  est"  against  its  name,  till 
to-day  I  fonnd  it  on  this  point.  Peering  about,  I 
uncurtained  a  high  but  dark  basin,  much  overhung 
and  shaded  with  Fucus  serratusy  in  which  were  one 
bellia  of  moderate  size,  and  two  otiiers  of  grand 
dimensions,  as  large  as  the  mouth  of  a  tea-cup, 
and  all  expanded  to  the  utmost,  with  disks  regu- 
larly circular.  They  were  all  of  the  dark-chocolate 
variety. 

In  other  huUows,  musily  t^inall  but  dark,  tlic  other 
Anemones  that  are  characteristic  of  St.  Catherine's 
Caves  are  also  common,  and  often  much  crowded. 
There  was  one  hole  in  particular  more  than  ordinarily 
rich  in  these  lovely  creatures,  whose  abundance, 
together  with  that  of  other  interesting  objects,  well 
illustrated  a  predilection  which  I  have  often  had 
occasion  to  observe — the  preference  most  marine 
animals  have  for  obscurity. 

'  After  scrambling  over  many  of  those  rough  ridges 

I  have  spoken  of,  we  come  to  a  perpendicular  wall  of 
rock  some  twenty-five  feet  high,  jutting  out  from  the 
cliff  right  across  our  way ;  its  foot  washed  by  the  sea, 
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which  is  eTidentlj  of  oonsulezable  d^th,  its  Bimmiit 
tapered  to  a  sharp  edge,  and  tiie  whole  side  holed, 

iiiid  furrowed,  and  honeycombed,  and  covered  with 
barnacles  to  the  very  top. 

On  the  south  side  of  this  wall«  ahmost  at  its  base, 
on  a  xough  mass  of  rock  so  covered  with  luxuriant 
tofb  of  Dulse  {Bkotfymenia  palmata)  as  to  he  richly 
empurpled  with  it,  I  found  a  little  basin,  somewhat 
irregular  in  outline,  but  rudely  oval,  about  a  foot 
long,  eight  inches  wide,  and  six  inches  deep;  in 
other  words,  about  the  size  of  a  soup-tureen.  It  was* 
like  the  other,  much  ohecured  by  overhanging  dra- 
pery ofFuena;  but,  on  lilHug  this,  I  was  astonished 
and  delighted  with  the  profusion  of  animal  life,  whose 
gay  and  varied  hues  crave  the  tiny  area  the  appear- 
ance of  an  artist's  newly-rubbed  palette. 

Lest  I  should  seem  to  exaggerate  if  I  reported  the 
contents  of  this  basin  irom  memory,  I  took  the  trouble 
to  count  the  specimens,  noting  each  sort  in  my  pocket- 
book  upon  tlie  spot.  Their  numbers  were — nineteen  of 
the  brilliant  Orange-disk  Anemone  {Sa^artta  vemista), 
and  twelve  of  the  Snowy  {S,  ntvea),  all  fully  blown; 
besides  two  large  Shoro  Crabs  {Careinua  dusrhs),  a 
large  Shanny  (^enmue  pholtB),  a  C^nfftto,  several 
Sabelloe,  a  group  of  Sahellaria  alveolata^  some  very 
fine  masses  of  Botrylljides^  and  many  of  the  Crown 
tSponge  {Qrantia  dltata). 

Nor  was  this  extraordinwy  pool  less  rich  in  its 
botany  than  in  its  zoology.  '  Ch4mdruB  ori^auB,  Bneij 
tipped  with  steel-blue  as  usual ;  the  Common  Coralline 
{Carallina  officinalis) ^  |)urplingthe  sides  and  bottom  ; 
some  small  fronds  of  Mhodymenia  palmata,  and  one  or 
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two  tiny  oneB  of  JUmwaria  aaecharwof  which  is  par- 
ticularly pretty  while  it  is  young,  were  there,  and 

two  others  of  superior  elegance — DeUsseria  rusmfolta, 
with  its  oak-like  leaves  of  fine  dark  chmsou,  and 
the  pretty  rich-green  feathers  of  Brycpm»  plumosa. 
Besides  all  these,  there  were  other  plants  and  animals 
of  less  note,  which  I  did  not  enumerate. 
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TreacherouB  Weather— Coast  Tiews— Inland  View— St.  FIoKnofr^ 
Butterflies— Flower*— Folly 'g  Flower — Lamphey  —  Beauty  of 
the  Palace— Garden — Priest's  Ghamher — Grand  Window — 
Shower — Victory  of  Nature  over  Art — Dream  of  the  Past — 
Kainbow — Pembroke — The  Castle — The  Hogan  Cave— Port- 
cullises— Court  —  Chapel  —  Confessional  —  Vault  of  Torture — 
Keep— Dungeon— lioyal  Chamber — Kitchen — SubterraDean — 
Bape  of  Nesta. 

July  10th. 

The  morning  "  promised  Jaith  fuUi/  as  people  say 
when  they  mean  most  treacherously.  It  Avas  as  sum- 
mery as  it  well  could  be ;  the  sun  shone  as  sleepily 
and  cdmly  thiough  the  dancing  hase  as  if  he  felt  sure 
of  haring  it  all  Mb  own  way  for  at  least  a  week  to 
come :  even  the  butterflies — ^aye,  that  most  dependable 
barometer,  the  Grarden-white^ — fluttered  over  the  cab- 
bages and  nettles  in  careless  security.  Who  could 
doubt  such  indications  ?  ^Tis  true  we  had  had  rather 
a  wet  welcome  to  Wales,  and  one  of  ns  had  been 
heard  bumming  the  old  Clown's  doloxous  stays  in. 
Shakspeare : — 

*'  For  the  rain  it  rainoth  every  day. 
Heigh  ho !  the  wind  and  the  rain  ! " 

F  2 
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Bnt  as  "  the  longest  lane  has  a  tmning/'  and  eyen 
wet  weather  does  not  endure  perpetnallj^  so  we  sagely 
thought  the  longer  it  had  lasted  the  more  prohahilily 
there  was  of  a  change ;  and  when  the  morning  smiled 
80  fairly,  we  believed. 

For  Lamphey  and  Pembroke  ho  I  We  set  off  early 
through  a  beautiful  oountiy  yaried  with  hiU  and  yale, 
oyer  which  our  eleyated  road,  along  the  Ridgeway, 
afiords  a  commaiidiiig  prospect.  On  the  left  we  enjoy 
a  wide-spread  expanse  of  sea,  with  the  isles  of  Caldy 
and  St.  Margaret,  and  the  changing  headlands  of 
Giltar  and  Frond  Giltar,  |>as8ing  into  the  smiling  cove 
of  Lidstep,  with  its  lofty  perpendicular  cliffs ;  all  at 
leiigtli  iiliuL  in,  as  we  recede  further  from  the  coast- 
line, by  the  most  lovely  Vale  of  Jameston,  with  its 
peculiarly  English  character. 

The  other  side  presents  a  prospect  almost  equally 
extensiye,  and  still  more  yaried.  Yonder,  in  a  beau- 
tiful sweep  of  green  chequered  land,  nestles  the  tiny 
hamlet  of  Gumfreston,  the  residence  of  my  venerable 
friend,  the  E-ev.  Gilbert  Smith,  and  his  amiable 
family ;  there  its  tower  rises  above  a  patch  of  woods, 
and  there  are  its  white  fannhouses  scattered  about. 
Farther  on  is  the  mansion  of  Ivy  Tower  in  its  ample 
park ;  and  fartlicr  still  a  picturesque  village  with  the 
pretty  name  of  St.  Florence,  the  houses  peeping  out 
from  the  groves  which  half  conceal  them.  Arthur 
suggests  that  the  name  probably  ought  to  be  Semper 
fiorensy^  and  mutters  something  about  how  de- 
lightful it  would  be  to  live  and  flourish  there  always 
himself,  with  some  mythic  "  Miss  Florence  **  that  he 
wots  of. 
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And  those  wexe  objects  to  delight  the  aeiiBes  near 
at  hand  as  well  as  a&r  off.   How  gorgeous  were  the 

butterflies  that  danced  over  those  tall  hedges !  How 
rich  the  deep  chestnut  of  the  Peacock,  gemmed  with 
its  fourfold  eyes!  How  splendid  the  contrast  of 
velvet  black  and  fall  scarlet  in  the  Admirable  that 
played  beftre  onr  horse's  head !  How  gaily  the  tiny 
Coppers  and  Blues  whirled  and  frisked,  and  how 
tliey  reflected  the  rays  from  their  wings  in  their 
giddy  mazes  I 

The  flowers  too,  the  quiet  laughing  flowers!  may  I 
not  speak  of  them  again  ?  I  will  not  mention  again 
those  which  I  have  enumerated  before,  though  many 
of  them  contributed  anew  to  our  enjoyment ;  for  who 
ever  tires  of  beholding  flowers? — our  native  wild 
flowers  especially?  There  was  the  Privet  in  the 
hedge,  where  the  sea^air  could  breathe  upon  it,  so 
myrtle-like  both  in  £)liage  and  blossom*  And  the 
Centaury  on  the  bank,  with  its  pretty  crown  of  shining 
rosy  flowers  ;  and  spikes  of  Wild  Mignonette  by  the 
path-side,  tall  and  majestic,  though  scentless;  and 
Hyacinths  lingering  yet  in  the  shaded  dells ;  and  the 
Blue  Vetch  abundant  in  hanging  clusters  over  the 
batdements  of  the  stone  fences.  In  the  herbage  of 
the  hedge-rows,  too,  we  saw  repeatedly  that  fine 
Bud  Bonicuhat  rare  kind  of  St.  John's  ^^"ort,  the 
Tutsan,  with  its  spikes  of  large  golden  iiowers  and 
black  berries ;  and  the  pretty  small  species  called 
jntlArum,* — 

''Hypericum,  all  bloom,  so  thick  a  swarm 
Of  flowers,  like  flies,  clothing  iu  slender  rods 
Tiui  scarce  a  leaf  appears." 
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And,  fin&Uy,  thete  was  a  still  laier  Bxitisli  flower,  the 
Golmnbine,  which  we  saw  growing  in  seTenJi  places 
where  it  could  hardlj  have  been  ^'the  outcast  of 

gardens.'^ 

Hiss  Twamley,  who  is  learned  in  the  romance  of 
flowers,  tells  us  that  the  Columbine  is  an  emblem  of 
folly,  in  allusion  to  the  form  ci  the  nectaxj,  which 
curls  oyer,  like  the  caps  of  the  ancient  jesters,  and 

those  which  the  painters  give  to  Foiiy.  Hear  liow 
gracefully  she  sings  of  the  ubiquity  of  the  type,  and 
of  the  antitype  too 

M'Tis  Folly's  flower,  thai  homely  one ; 

Tint  itnlYenftl  gaeet 
XakM  efeix  Sutailnit  a  type 

Of  «rei7  Iramtii  brant ; 
For  tlunigh  ye  tend  boUi  mind  tad  Iwirer, 
There's  etiU  •  nook  for  FoU/e  flower." 

We  get  a  fine  sight  of  the  town  and  castle  of  Pem- 
broke, some  three  miles  ahead,  and  then  come  to  the 
village  of  Lamphey.  The  approach  is  pretty,  through 

a  grove  of  ash,  bordering  a  dell,  with  a  picturesque 
craggy  well  by  the  side  of  the  road.  We  turn  down 
a  lane  from  the  village,  through  the  grounds;  sud- 
denly the  magnifioent  Buin  of  the  old  Palace  appeais 
on  the  light  in  full  beauty.  How  beautiful  I  burst 
from  us  all.  We  wound  round,  passing  through  the 
garden  filled  with  old  fruit-trees,  in  high  beaiing.  It 
was  interesting  to  see  the  trees  trained  over  the  walls 
ind  towers,  whose  upper  parts  were  covered  with  the 
most  luxuriant  ivy.  One  fine  pear-tree  was  twenty- 
five  yards  in  length,  and  loaded  with  firuit. 

The  gardener,  a  young  man,  civil  and  intelligent, 
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acted  as  our  cicerone.  The  gardens  are  very  well 
kept,  and,  as  I  bare  said,  full  of  firoit  of  Tarious  kinds, 
all  excellent.  But  the  rnina  weie,  of  ooime,  the  chief 
ohjeet  of  inteieat.  The  haUs,  and  hanquethig^rooms, 
and  square  towers,  and  fine  windows— all  in  ruin,  but 
in  comparatively  good  preservation.  Kotwithstanding 
the  peaceful  character  of  the  architecture  that  was 
maniTeB^  we  could  not  help  noticing  the  loopholes- for 
del(Bnee  against  smpriae,  snggestnre  of  the  lawleasness 
that  pterailed  when  this  edifice  was  young.  We 
noticed  a  square  towcr,  designated  the  Priest's 
Chamber,  with  a  roof  iaclow  the  windows,  a  causeway 
once  to  the  lied  Chamber^  another  edifice  within  a 
wall  now.  One  lofty  wall  was  snrmoonted  with 
twelve  flinaU  Saxon  arches  along  its  summit—^  style 
of  architecture  in  which,  as  the  gard^omr  said,  Bishop 
Gower  delighted. 

Perhaps  the  grandest  feature  of  all  was  the  great 
window  of  stone  traceiy,  beautifully  preserred,  that 
nearly  fills  the  eastern  gable  of  the  great  hall  or 
chap^ 

While  we  are  admiring  these  relics  of  ancient 
grandeur,  a  heavy  shower  lowers.  Dark  ])illars  of 
rain  approach  majeaticaUy  from  the  left ;  we  hurry  to 
seek  shelter  as  we  may,  for  these  towers  aie  aU  roof<» 
less  now;  some  of  ns  stand  up  Hke  statues  in  niches^ 
and  others  cower  in  archways,  and  two  or  three  mount 
a  narrow  s])iral  staircase  of  stone,  thinking  it  will  be 
<mly  a  few  minutes.  The  rain  begins  to  patter  on  the 
lYj  like  handfuls  of  gravel,  and  presently  comes  down 
in  sheets,  lessening  only  to  tenr^  sgaia  with  fi^esh 
fury;  while  the  thund^  growls  and  roarsmagnifiq^ntly 
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around  tlie  old  walls,  as  if  it  had  beeii  a  raging  lion 

seeking  for  an  entrance.  We  were  imprisoned  there 
for  more  than  an  hour,  until  our  limbs  were  stiff  from 
our  cramped  positions.  Yet  there  was  something  in  the 
storm  finely  in  keeping  with  the  scene,  inereaemg  the 
sense  of  grandeur  and  of  beauty.  I  saw  hefote  me  a 
conflict  continually  waged ;  Nature  struggling  with 
Art  for  STipremacy.  There  was  the  triumph  of  Art ; 
but  it  was  fast  verging  into  Nature.  Art  itself  was 
almost  become  Nature.  Those  wallsy  massive  as  tiiey 
are,  all  grey  and  encrusted^  rough  and  discoloured, 
resemble  the  cliffii  of  yonder  shore;  the  floors  are 
covered  with  weeds;  herbaceous  plants  spring  out  of 
the  clefts,  and,  drooping,  hide  tlie  stone ;  and  ivy, 
deeply,  glossilygreen,  drapes  all.  The  young  yerdure 
and  tiie  flowers  contrast  with  the  old  stones; — youth 
supplanting  age.  The  very  storm  that  helps  lihe 
decay  of  these  makes  the  weeds  fresher ;  and  each  herb, 
smiling  in  the  refreshment  of  the  rain-drops,  seems  to 
say,    This  is  a  reinforcement  for  our  side ! 

Then  I  pictured  to  myself  that  fiair  St.  George's 
day,  when  these  now  silent  and  mouldering  walls 
were  covered  with  velvet  hangings  and  silken  tapes- 
try ;  and  resounded  with  the  relays  of  trumpets,  as  the 
famous  Sir  Rhys  ap  Thomas  came  on  a  visit  of  state 
to  the  Bishop.  I  fancied  I  beheld  the  portly  knight 
enrobed  in  St.  (George's  livery,''  with  a  trumpeter 
before  him  and  a  herald  of  arms,  two  pages  carrying 
his  train,  and  "  a  number  of  elioieest  gentlemen'-'  fol- 
lowing lum  up  yonder  walk.  The  trumpeter  sounds 
a  notice  of  his  approach ;  the  huge  gates  fly  open,  and 
here  in  this  noble  hall  ace  seen  a  cluster  of  prelaCeSy-— 
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the  Bishop  of  St.  DaTid^B,  ihe  Abbot  of  Tally,  and 

the  Prior  of  Caermarthen,  and  other  dignitaries, — 
glittering  in  scarlet  stoles  and  violet  capes,  waiting  to 
.  receive  their  noble  guest.  With  what  scruptilous  i^l- 
nen  does  the  painted  henld  aimounoe  the  titles  of 
his  lord!  with  how  eeremonioiis  compliments  does 
the  whole  gorgeous  company  walk  ronnd  the  court  I 
and  what  a  mnc  kerj  of  true  worship  is  the  splendid 
pageant  that  follows  in  the  chapel ;  when  masses  are 
said  from  the  high  altar  "  for  the  long  lyfe,  peace,  and 
jnrosperitie  of  the  Kynge,  and  for  the  lest  of  Bt. 
Geo^'s  sonl,  and  for  hjs  safe  delyyerannoe  ont  of 
purgatorie  I "  Alas  I  alas !  where  is  all  that  pageant 
now?  and  where  are  those  that  enacted  it?  All 
gone  I  gone !  Like  the  dreamy  picture  of  it  which 
has  just  fleeted  across  my  hjicy  1  Yet  solemn  it  is  to 
thii^  that  somewhere  they  aie,  every  one  of  them ; 
the  mitred  prelate,  and  the  menial  page,  every  one  is 
— eitlicr  in  heaven  or  hell  now;  every  one  con- 
sciously, vigorously  alive,  either  in  bliss  or  torment; 
and  every  one  knows  that  his  place  is  setded 
nnalterably. 

The  storm  had  ceased,  the  senith  was  alieady  bliie, 
and  in  the  horizon  before  us,  where  the  indigo  clouds 

were  packing  down  in  dark  dense  masses,  there 
uprose,  spanning  our  way  like  a  magnificent  triumphal 
arch,  that  memoiial  of  the  ancient  covenant,  the  ever- 
welcome  Bow.  I  do  set  My  Bow  in  the  doud.'^ 
Most  lovely  sign  of  what  is  most  comferting  to  the 
fainting  heart,  conscious  of  evil  desert, — God  in  cove- 
nant showing  mercy!  Well  may  creation  grow 
brighter  in  its  beam! 
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•*  Up  in  the  gleamy  sky 
When  the  thover-eloiid  flottod  hj, 

ThB  Bainbow  tbone; 
And  the  glad  flowen  ereiy  one 
Okvght  up  the  pearls  the  deads  down  flung, 
And  aro«ind  them  ibejiswel-tnasiiiis  hnng, 
ThnitlMyniffhibe 
DecVd  eTer  jet  mote  ladiantly  ; 
To  greet  the  rainbow,  glearaingon  bigh, 
Bending  in  giace  o*er  the  ahoweiy  sky." 

The  gtoim  had  cleared  ofP,  and  we  resumed  our 
carnage  to  go  on  to  Pembroke.  The  road  preeented 
nothing  worthy  of  note  till  we  got  to  the  town,  which 

seemed  a  verj/  sober  niral  sort  of  affair  indeed. 
Haying  put  up,  Arthur  and  T  strolled  down  to  the 
l>ridge  which  crosses  one  of  the  long  inlets  of  Milfoid 
Haven.  The  tide  was  out,  and  the  channel  of  green 
mud  nearly  dry  was  not  very  attractiTS.  The  Oastle, 
however,  looked  grand  from  this  point ;  the  massive- 
ness  of  the  fine  old  Keep,  towering  above  all  the  rest, 
in  particular,  was  imposing ;  and  I  can  well  imagine, 
that  when  the  tide  fills  this  broad  creek  with  still 
water,  reflecting  the  ancient  pile,  and  the  trees,  and  die 
projecting  points,  the  effect  of  the  view  must  be 
greatly  heightened. 

We  walked  round  the  Castle,  which  is  nearly  quite 
insulated  by  the  creek*  Beneath  it  is  a  great  cavern 
called  the  Hogan,  a  natoral  yanlt  nearly  circular,  or 
rather  semi-globnlar,  about  eighty  feet  wide  by  thirty 
in  height,  as  well  as  we  could  judge.  The  front  has 
been  walled  up  with  solid  masonry,  leaving  entrance 
only  through  an  arched  gate,  fringed  with  pellitory. 
The  sides  of  the  cave  are  ribbed  and  groined,  and 
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painted  with  gre j-gieen  lichois ;  liait's  tongue  ftrna 
droop  in  tufts  ftom  ymmu  points  of  the  Toof.  Sevml 

large  holes  were  visible  in  the  sides,  but  I  think  none 
were  perforate  ;  there  was  also  a  great  hollow  in  the 
roof,  into  which  I  peered  to  tij  if  I  could  see  anj 
sign  of  communication  with  the  world  above.  I  saw 
none,  but  everything  was  so  dark,  I  conld  be  sure  of 
nothing.  J ust  within  the  entrance  there  is  a  perpetual 
dripping,  as  if  you  stood  under  a  tree  in  a  heavy 
shower,  and  the  ground  thereabout  is  covered  with 
beds  of  soft  mosses  (Bypmm  and  other  kinds)  of  the 
most  bnlliant  green,  and  with  the  brandling  leaves  of 
Mar^^anHa  polymorpha.  Altogether  I  was  much 
interested  in  this  fine  cave;  and  iny  gratification  was 
only  marred  by  the  state  of  the  floor,  which  is  in  so 
disgustingly  filthy  a  condition  as  to  preclude  the  full 
examination  of  it*  That  a  vault  like  this,  alike  inter- 
esting from  its  physical  character  and  ^m  its  hia» 
torical  associations,  should  be  applied  to  the  very 
-  basest  of  all  purposes,  is  a  standing  disgrace  to  the 
Corporation  of  Pembroke,  and  must  bring  upon  them 
the  indignant  contempt  of  eveiy  intelligent  visitor. 

Thence  we  searched  up  the  old  woman  on  whom 
now  devolves  the  office  of  seneschal,  and  looked  into 
this  old  remnaiil  of  baronial  power.  Across  what 
was  once  the  moated  drawbridge,  the  grooves  of  the 
three  portcullises  remain ;  and  a  hole  was  pointed  out 
whence  molten  lead  was  wont  to  be  poured  on  the 
heads  of  besiegers,  in  those  days  of  meroiful  war&re. 

We  march  into  the  Outer  Oonrt.  Part  of  it  was 
orii3:inally  covered  with  fortifications ;  but  now  it  is  a 
grassy  area,  on  which  a  pea-hen  and  her  clucks  are 
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strutting,  and  wlieie  xabbits  ma  freely  to  and  fro. 
Around  these  axe  the  remainBy  moie  oar  leas  complete, 
of  fire  watch-toirefB,  and  four  more  have  disappeared ; 
they  were  all  connected  on  the  seeond  floor  bj  strong 

arched  passages  in  the  wall. 

In  one  corner  we  enter  the  Chapei,  at  the  end  of 
which  is  a  little  room,  which  we  were  told  was  the 
Confessional.  In  this  two  pits  were  discovered  a  few 
years  ago,  one  behind  the  other.  The  back  one  had 
at  its  bottom  three  stout  bars  of  iron  passing  across 
its  length,  each  bar  studded  with  short  sharp  pei-pen- 
dicular  spikes.  The  other  pit  was  sm^er,  and  evi- 
dently a  flue,  the  furnace  of  which  was  under  the 
spiked  baxs.  What  deeds  of  cmelty  W€Qce  wroQ^it 
here  beneath  the  confeasional,  dhall  be  declared  in 
that  day — Dies  ira^  dies  ilia'' — when  in  Babylon 
shall  be  found  the  blood  of  saints,  and  of  prophets, 
and  of  all  that  were  slain  upon  the  earth.** 

Opposite  the  confessional  is  a  niche»  with  a  plat- 
form in  front  for  candles  or  incense,  reached  by 
winding  steps.  This  was  for  the  image  of  some 
saint,  doubtless;  but  a  "saint"  ot  another  sort  than 
those  just  alluded  to,  I  ween. 

The  Keep  is  a  wonderful  tower,  ciieular  in  form, 
and  of  great  height.  The  walls  are  of  inmiense 
strength,  being  eighteen  feet  thick,  of  solid  masonry ; 
80  that  one  marvels  not  to  learn  that,  when  besieged 
in  the  Parliamentary  war,  this  tower  held  out  for 
acTenteen  days  after  the  castle  was  taken,  and  that  it 
surrendered  then  only  by  the  catting  off  of  its  supply 
cf  water.  For  flrom  hence  a  staircase  led  down  to 
the  caverh — the  merveyllus  vault  caullid  the  Hogan,'' 
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-•—where  was  a  copious  spring  of  £ne  hesik  water* 
of  which,  as  it  has  been  ainoe  choked  ufs  we  conld  see 
nothing.   Cromwell  at  length  found  meana  to  batter 

down  this  staircase  with  his  cannon,  and  the  garrison 
at  once  surrendered.  At  least  so  say  the  historians ; 
but  local  tradition  affirms  that  the  suixender  was  even 
then  foiestalled  by  the  treason  of  a  menial,  who  waa 
hanged  for  hia  reward.  By  the  way,  the  old  woman 
strongly  affirmed  the  esistenoe  of  a  snbtenraneaa 
comrannication  between  the  Hogan  and  Hojle's 
Mouth,  near  Tenby,  which  I  have  already  spoken  of. 

We  gazed  up  with  admiration  horn  the  floor  of  this 
noble  Keep,  with  nothing  to  inteimpt  the  eye  till  it 
rested  on  the  dome ;  a  hundred  feet  distant,  which  is 
still  in  fine  preservation.  There  is  a  staircase  in  the 
wall  to  the  summit,  but  the  facings  of  the  steps  and 
the  central  pillar  are  gone;  a  rope  hangs  down  in 
pla^e  of  the  latter,  along  which  yon  look  up  through 
the  spire* 

We  were  now  led  to  the  Dungeon,  which  contained 

several  floors  for  different  prisoners.  It  is  a  round 
tower,  with  a  dome ;  not  so  perfect  as  the  Keep,  but 
with  a  staircase  in  veiy  good  preservation.  Not 
long  ago  the  groond-floor  was  cleared  out ;  but  ihey 
found  a  deep  below  which  they  could  not  ^thom,  aa 
it  was  choked  up  by  the  fallen  floors. 

Near  this  was  a  building  of  much  interest,  as  having 
been  the  room  in  which  Henry  VII.  was  born.  It  is 
an  oblong  chamber,  richly  ornamented  with  carved 
stone-work.  Over  tiie  ample  fireplace  is  a  shield 
bearing  the  arms  of  Heniy.  A  little  square  niche 
probably  held  a  crucifix.    In  the  extreme  comer  is  a 
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small  retiring  closet,  perhaps  a  dressing-room.  Ttere 
is  a  tradhkm  tbat  Henry's  mother,  ICargaiet  Ooontess 
of  Richmond,  was  imprisoned  in  this  room. 

At  the  foot  of  one  of  the  towers,  a  Kitchen  was 
shown  us,  a  long  room  gloomy  enough,  with  gothic 
arched  roofl  A  stone  st&ircase  leads  from  one  comer, 
choked  up,  which  is  not  allowed  to  be  cleared  ior 
fear  of  injury  to  the  walls.  .Hence  a  subternmeaa 
exists  to  St  Nicholas*  Priory,  beneath  the  bed  of  the 
creek.  The  woman  declared  that  she  herself  had 
explored  this,  at  least  as  far  as  the  Priory  gardens, 
being  able  to  penetrate  no  farther  because  the  passage 
is  choked  up  with  ruins. 

By  this  time  we  had  become  tired  of  gloomy  vaults 
aiul  old  falling  towers,  and  were  nothing  loth  to  come 
out  to  the  green  grass  sparkling  with  the  profuse 
rain-drops,  and  to  the  fresh  breeze  which  was  fast 
brushing  away  the  clouds  from  the  bright  blue  sky. 
We  returned  by  the  same  road  as  we  went,  admiring, 
as  we  passed,  some  fine  effects  of  the  Hght,  which  we 
had  not  seen  before ; — Lamphey  Church-tower  well 
relieved  by  a  breadth  of  light  heliind,  between  it  and 
'  the  hill,  and  also  the  bold  and  dark  clumps  q£  massy 
trees.  Much  depends,  in  the  beauty  of  a  scene, 
on  Ihe  way  in  which  Ihe  light  fidls  on  i1^  witii  respect 
to  the  beholder. 

And  now  that  I  am  at  home  again,  I  will  tell  you 
a  stoly  connected  with  Pembroke  Castle,  that  I  find 
in  my  old  books.  The  strong  fortress  has  figured  in 
history  many  a  time,  from  the  period  of  its  erection 
to  its  desolation  by  Cromwell's  cannon  balls ;  but  there 
is  one  episode  connected  with  it  so  full  of  romance 
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diat  I  wonder  none  of  the  writen  of  fidxon  have 

pounced  upon  it.  It  is  the  Bape  of  Nesta,  the  beau- 
tiful Helen  of  Wales. 

THE  ABDUCnOK  OF  TBS  LADT  liTBSTA. 

This  UAjf  who  smub  to  Ketq  been  as  frail  as  fiur, 
was  the  daughter  of  Rhys  ap  Tudor,  Frinoe  of  South 
Wales.  She  became  tlie  mistress  of  Henry  I.,  and 
"  lived  with  him  in  his  Castel  of  Cardiff,  aa  a  pre- 
tended wife;'*  by  him  she  had  one  son,  Robert  £ari 
of  Gbncester,  who,  as  well  as  his  desoendaats,  was 
fiimous  in  hiatoij.  She  then  numed  Gkrald  de 
Windsor,  governor  of  Pembroke,  and  lord  of  its 
castle.  Her  wealth  may  be  inferred  from  the  fact 
that  eight  castles^  with  their  doxaains,  were  given  lier 
by  her  father  as  a  snarriage-dowxj ;  while  her  beauty 
was  so  dassling  that  the  whole  Pijaoipalityieaonnded 
with  her  praise. - 

It  was  at  Christmas,  in  the  year  1108,  that  Cadw- 
gan  ap  Bleddyn  made  a  great  feast  at  his  Castie  o^ 
Cardigan,  inviting^  by  proclamation  of  heralds,  all  the 
nobles  and  gentxy  of  Wales,  And  now  the  guests 
are  asaemUed.  There  is  feasting  and  caionsing; 
there  are  feats  of  strength  and  skill ;  there  are 
martial  sports  and  exercises,  shows  and  pageants  of 
splendour;  there  are  passages  of  arms  for  the  hot- 
blooded  youth ;  there  are  seats  of  honour  and  solemn 
ceremonies  for  the  old;  there  are  minstrals  and 
rhyihera  singing  thehr  ballads,  and  bards  of  renown 
reciting  poems  in  rivalry  of  each  otliur,  before  courts 
of  adjudication  regularly  constituted^  in  imitation  of 
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King  Arthur's  court,  on  winch  this  festiyal  is  modelled. 
FinftUj,  there  axe  the  ladies ;  and  brightest  among 
them  aU,  like  the  moon  among  the  constellations,  sits 

the  lovelj  Lady  Nesta. 

Owain  ap  Cadwgan,  flic  son  of  the  host,  had  lieard 
of  this  illustrious  beauty,  but  it  was  now  for  the  first 
time  that  he  saw  her.  His  lawless  gaze  so  inflamed 
his  passions  ihat  he  determined  to  possess  her. 
Whether  he  songht  her  favour  and  was  rejected,  or 
whether  he  despaired  of  his  own  charms,  history  tells 
us  not ;  but  he  had  recourse  to  the  force  of  arms. 
T\Tiatever  her  antecedents,  the  lady  appears  free  firom 
blame  in  what  followed;  it  was  an  affiur  of  bmtal 
violence. 

It  is  the  dead  of  the  night.  Gerald  and  his  fiiir 
wife  have  returned  from  the  festival,  and  are  sleepini^ 
calmly  in  their  castle  of  Pembroke.  Suddenly  they 
are  awakened  by  the  dang  of  arms,  by  the  shouts  of 
meOf  and  by  the  bnisting  in  of  the  gates.  The 
crackling  flames  are  heard,  and  streaks  of  light 
glimmer  through  the  crevices  of  the  chamber-door. 
Owain  huiiself  is  at  the  door,  with  his  naked  sword 
smeared  and  spattered  with  blood,  and  followed  by  a 
band  of  glaring  ruffians,  demanding  instant  admit- 
tance. Gerald  slips  through  a  window,  alone  and 
miidressed,  at  the  moment  that  the  door  yields  to  the 
blows  of  the  assailants ;  Nesta  is  in  tlie  arms  of  her 
brutal  ravisher,  by  whom  she  is  cairied  off,  witli  her 
children,  to  his  stronghold. 

The  end  of  this  violater  of  the  manriage-bond  was 
according  to  retributive  justice.  Henry  of  England 
proclaimed  him  an  outlaw,  offering  a  great  reward 
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to  any  one  who  Bhonld  "  take  or  kill  Owain  ap  Cadw- 
gan  and  his  father/'  The  latter,  however,  suc- 
ceeded in  proving  his  innocence,  and  the  ravij^her 
fled  to  Ireland,  under  tlie  protection  of  King  JMurcart. 
But  the  letrihation  was  only  delayed;  letnming 
from  hia  aanctnaij,  he  became  inyolYed  in  a  qnanel 
with  Qmfiydd  ap  Rhys,  the  brdher  of  Nesta,  and  it 
was  while  pursuing  a  party  of  his  opponents,  that  he 
was  met  hj  Gerald,  and  was  slain  by  an  arrow  from 
his  avenging  quiver. 

The  lady  subsequently  married  Stephen,  constable 
of  Cardigan*  All  her  children  were  conspiciions, 
and  some  of  them  ilhistrious ;  among  the  latter  was 
her  grandson,  Giraldus  Cambrensis,  the  historian  of 
Wales. 
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Metamorphosis — New-bom  Acom-bamacles— Description  of  them— 
Their  Manners — First  Moult — Progress  of  Development — 
Second  Moult — Further  Progress— Representative  Forms — 
Pupa  State — Process  of  Cem^iting — Appeaiance  of  the  Adult 
Form— Tenacity  of  Life. 

July  10th. 

Few  sobjectfl  in  Katnral  History  are  more  interest*- 

ing  than  the  metamorplioses  which  many  of  the 
invertebrate  animals  pass  throiii^^li  before  they  attain 
their  normal  condition.  With  the  exception  of 
Insects,  whose  changes  have  been  known  firom  time 
immemorial,  no  animals  were  recognised  as  subject 
to  transformation  until  very  recently.  There  is 
reason,  however,  to  believe  that  the  law  governs 
nearly  the  whole  of  the  lower  forms  of  animal  life. 
The  great  Glass  of  Cbustacea^  almost  without  ex- 
ception, are  found  to  pass  through  changes  not  less 
strange  than  those  of  Insects ;  and  their  near  allies, 
the  GiRRlPEDiA  (or  liarnacles),  are  similarly  con- 
stituted. Mr.  Spcnce  Bate,  and  more  recently  Mr. 
Darwin,  have  thrown  a  flood  of  light  on  the  meta- 
morphoses of  these,  and  I  haye  just  had  the  pleasure 
of  confirming  some  of  their  observations. 
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The  Balicm»  porocUua^  a  laige  and  fine  Bpecfes  of 
Acorn  Barnacle,  with  a  ragged  fturrowed  shell,  is 

numerous  on  the  rocky  walls  of  the  Third  Cavern,  espe- 
cially at  its  entrance.  In  an  earthen  pan  of  sea- water, 
in  which  were  a  few  ActiniiB,  and  three  of  these 
large  Balani  that  had  been  put  in  the  daj  before, 
I  saw  a  cloud  of  dancing  atoms,  which  formed  a 
dense  and  very  compact  column,  reacliing  from  mid- 
wator  to  the  purface,  and  there  spreading  out  a  little. 
Their  motions  were  very  viyacious,  yet  they  retained 
their  association,  and  the  form  of  their  phalanx, 
thon^  amoimting  very  piohably  to  many  thousands. 
Under  the  microscope,  they  were  of  the  figure  of  a 
young  Waterflea  {Cyd/yps), 

I  removed  almost  the  whole  by  one  dip  of  a  glass 
phial,  and  transferred  them  to  an  aquarian  vase  in  the 
window.  Here  diey  oongregatedi  after  some  time  of 
dispersion,  to  the  side  next  the  light,  but  did  not 
again  unite  into  a  compact  body.  Their  movements 
were  almost  incessant,  a  series?  of  jerking  progressions 
performed  by  quick  but  laborious  flappings  of  the 
Hmbs,  right  and  left  together;  in  wldch,  as  well 
as  in*form,  they  closely  resembled  the  young  of 
Dapkwuiy  Cyclops,  &c.  They  occasionally  lay  on  their  • 
oars,  but  never  alighted,  so  far  as  I  saw,  on  any 
object. 

Under  the  microscope,  one  presented  the  appear- 
.ance  delineated  in  Plate  III.  figs,  a  and  the  former 
representing  the  ventral  aspect,  the  latter  the  lateral, 

but  viewed  a  little  from  beneath.  The  body  is 
enclosed  in  a  broad  carapace,  shaped  much  like  a 
heraldic  shield^  but  very  convex  on  the  baek,  and 
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terminating  behind  in  a  slender  point  or  spine,  whicli 
is  eat  into  minute  teeth  along  its  edges.  Below  this 
shield  is  seen  the  bodj,  with  three  'pairs  of  legs, 

a  great  proboscis  in  the  middle  pointing  backwards, 
and  the  anal  fork,  which  consists  of  a  bulbous  base 
and  two  diverging  points,  which  project  behind  under 
the  spine  of  the  shield. 

The  legs  are  ezclusivelj  swimming  organs ;  they 
have  no  proyision  for  grasping,  no  claws  or  hooks, 
nor  do  they  appear  to  be  capaLic  of  being  used  ibr 
crawling  on  the  ground  or  for  climbing  among  the 
Sea-weeds.  They  are  fidnged  along  one  edge  witli 
long  and  stout  but  somewhat  flexible  spines^  of 
which  those  which  ore  nearest  the  trunk  seem  more 
rigid,  and  are  directed  more  at  right  angles  to  the 
limb,  than  the  rest.  The  legs  are  formed  of  many 
imperfect  joints ;  and  the  second  and  third  pairs  are 
double  from  the  basal  joint  outwards,  while  the  first 
pair  are  simple.  In  the  fore  part  of  the  body  a  large 
eye  is  placed,  deep-seated,  which  is  of  a  roundish 
form,  and  is  intensely  black  both  by  reflected  and 
transmitted  light.  On  tlie  summit  of  the  forehead 
are  placed  a  pair  of  thick  flexible  horn-like  organs, 
which  are  abruptly  bent  in  the  middle,  and  which,  I 
belieTe,  represent  the  first  pair  of  antenniB. 

The  colour  of  the  little  larva  is  a  transparent  smoky 
brown.  Its  length  from  the  front  of  the  head  to  the 
tip  of  the  anal  spine  was  -rf^th  of  an  inch ;  its  height 
horn  the  tip  of  the  proboscis  to  the  back,  xkz^ »  ^ 
breadth  of  the  earapace,  -riuth. 

Three  days  after  these  observations,  I  examined  one 
which  had  evidently  moulted.   (See  Plate  IV.  %.  c.) 
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There  is  an  increase  in  length,  bnt  in  no  other  dimen- 
sion ;  and  this  is  owing  to  the  dcvelopmeut  of  the 
terminal  spine  ot  the  carapace,  which  is  now  much 
produced,  and  spinulose.  The  anal  fork  is  also 
attenuated,  produced,  and  bent  abruptlj  downwaid 
at  the  base,  where  it  is  yeiy  mobile ;  a  geniculation 
in  the  middle  throwing  the  extremity  into  the  hori- 
zontal again.  The  delicately  membranous  puueh- 
like  proboscis  is  more  clearly  seen  beneath  the  breast, 
the  extremity  of  which  is  directed  backwards.  In 
front  of  ^toB  organ  there  are  two  decurved  -very  mobile 
setas,  set  on  pedicles,  the  whole  closely  resembling 
the  internal  antennas  in  the  higher  Crustacea.  The 
lateral  horns  or  external  antennae  appear  to  terminate 
in  a  very  delicate  brush  of  hairs,  which  does  not  seem 
to  be  protrusile.   The  total  length  is  -^th  of  an  inch. 

They  swim,  genenilly,  back  downward;  though 
they  frequently  assume  a  perpendicular  position,  both 
direct  and  reversed.  I  see  them  now  occasionally 
resting  on  the  Sea-weeds,  and  Diatomaceie,  though  the 
limbs  seem  even  worse  fitted  than  before  for  crawling, 
since  the  spines  or  atUb  with  which  they  are  fringed 
are  much  increased  in  length,  especially  on  the  third 

pair. 

Subsequently,  I  found  another  specimen  in  a  more 
advanced  stage.  I  cannot  with  absolute  certainty 
say  that  it  was  of  the  same  species  as  the  foregoing, 
as  it  was  taken  in  water  dipped  from  the  open  sea. 
I  liavej  liowever,  reason  to  believe  so.  The  form  and 
details  agree  well  with  those  of  the  preceding,  not- 
withstanding the  changes  produced  by  development, 
(See  Plate  lY.  fig.  d.) 
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In  the  accompanjing  figure  I  have  neglected  the 
limbB,  in  which  no  alteiation  of  impoitanoe  was 
noticed,  in  order  that  I  might  give  with  greater  clear- 
ness the  modifications  wliich  have  taken  place  in 
what,  I  suppose,  I  may  safely  assume  to  be  the  second 
moult.  These  are  chielly  in  the  proboscis  and  the 
anal  fork.  The  proboscis  now  points  dizectlj  dowii- 
waids,  is  famished  witii  a  pair  of  minute  spines  on  its 
anterior  side^  and  with  a  terminal  hook ;  while  its 
posterior  side  is  set  with  strong  vibrating  cilia.  The 
anal  fork  is  greatly  increased  in  dimensions,  has 
its  edges  armed  with  spines  articulated  to  its  sur&oe, 
and  is  marked  with  longitudinal  lines  which  resemble 
corrugations.  The  undep-snr&ce  of  the  body  is  also 
much  corrugated  transversely. 

In  the  first  moult  the  spine  of  the  carapace  was 
greatly  increased,  the  size  of  the  body  itself  remaining 
stationary:  in  the  second  monlt  the  ratio  is  reversed, 
the  body  has  largely  increased,  but  the  spine  is  nearly 
in  8i€Uu  quo, 

I  regret  that  the  loss  of  the  specimen  prevented 
my  making  my  observations  more  complete.  Hence 
many  details  are  omitted;  for  I  prefer  the  giving  an 
incomplete  figure,  to  filling  in  details  firom  indistinct 
memory,  or  conjectore.  I  merely  vouch  for  what 
I  have  represented,  not  for  the  absence  of  what  is 
wanting. 

The  further  progress  ot  the  iniant  Cirriped  I  know 
only  from  the  observations  of  others,  and  mainly  firpm 
what  has  been  recorded  by  Mr«  Darwin  in  that  monu- 
ment of  research  and  acmnen,  the   Monograph  of  the 

Cirripedia."   No  appreciable  advance  has  been  made 
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by  either  of  these  two  monltings,  from  the  free,  jerking, 
dancing  Watei^flea  that  was  first  hatched,  towards 

the  sessile  Barnacle  enclosed  in  its  shelly  cone  of 
several  valves,  and  firmly  fixed  to  the  solid  rock  ;  and 
we  are  yet  at  a  loss  to  imagiue  how  such  a  change 
can  be  effected. 

Nor  is  the  matter  apparently  helped  by  the  next 
moult ;  f<Mr  thongh  there  now  ensues  a  great  change  of 
form,  it  does  not  seem  to  resemble  the  adult  Barnacle 
much  (if  at  all)  more  than  before.  If  described  with- 
out reference  to  its  parentage,  it  would  still  be  con^ 
sidered  an  Sntomostracons  Crustacean  or  Water«flea, 
but  removed  to  another  Tribe.  It  represents,  in  fact, 
a  Ci/pris  or  Cythere  ;  the  body  with  its  fringed  limbs 
being  now  included  within  two  convex  valves,  like 
those  of  a  mussel  or  other  biyalve  shell*  either  united 
by  a  hinge  along  the  back,  or  rather  soldered  together 
&ere,  so  as  only  to  allow  a  slight  opening  and  closing 
by  the  elasticity  of  their  substance.  The  fore  part  of 
the  head  is  now  greatly  enlarged,  as  are  also  the 
antenna3,  which  project  from  the  shell.  The  single 
eye  is  separated  into  two^  which  are  laige,  and  at- 
tached to  the  outer  arms  of  two  bent  processes  which 
are  placed  within  the  body,  in  the  form  of  the  letters 
U  U '  The  legs  are  increased  by  the  addition  of  two 
pairs,  and  these  are  donl)!/  bent  in  a  zigzag  form, 
and  can  be  protruded  iirom  between  the  valves. 

It  is  a  highly  curious  fact  that  the  in&nt  animal 
has  thus  passed  through  t^o  disttnot  types  of  animal 
life,  the  Cyclops  and  the  Oypris.  These  are  not  one 
type  in  difterent  stages,  as  might  be  reasonably  pre- 
sumed.   The  young  of  Daphnia  and  of  Cychps  are 
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60  mnch  alike,  that  it  would  be  natural  to  presume 
the  jouQg  of  Cypris  to  be  of  the  flame  form ;  in  which 
case,  we  ehonld  have  in  Ihe  young  Girriped  merely 

the  first  and  second  stages  of  Cypris,  But  it  is  not 
so :  Gypris  does  not  pass  through  the  Gychps  torm  at 
all;  for, according  to  Jurine,  the  young  when  hatched 
have  the  appearance  of  the  perfect  animal,  though 
varying  a  little  in  the  shape  of  their  shells.* 

It  is  in  this  second  form,  which  may  be  considered 
the  pupa  of  the  Cirriped,  that  the  animal  quits  its 
free  roving  life  and  becomes  a  fixture  for  the  re- 
mainder of  its  days.  And  this  is  a  most  wonderful 
process;  so  wonderful,  that  it  would  be  utterly  in- 
credible, but  that  the  zeseaiches  of  Mr.  Darprin  have 
proved  it  incontestably  to  be  the  nicaiis  by  wliicli  the 
wisdom  of  God  has  ordained  that  the  little  Water-iiea 
should  be  transformed  into  a  stony  Acorn  Barnacle. 

Having  selected  a  suitable  place  for  fixing  its  resi* 
dence — such  as  those  massive  rocks  which  sustain  the 
impetuous  billows  at  the  mouth  of  St.  Catherine's 
Cavern — the  threat  projecting  antennae  manliest  a 
new  and  unprecedented  function.  Glands  situated 
at  their  base  secrete  a  tenacious  glue,  which,  being 
poured  out  in  great  profusion,  cement  the  whole 
^nt  of  &e  head  to  the  rock,  including  and  concealing 
the  antennae  themselves.  The  cement  rapidly  seta 
under  water,  and  the  animal  is  henceibrth  immoveable. 

It  now  moults  its  skin  once  more.  Anothw  great 
change  takes  place :  the  bivalve  shell  is  thrown  off, 
as  are  also  the  eyes  with  their  bent  supports,  and  it 
iii  seeii  to  be  a  true  Barnacle,  tliougli  a^s  yet  of  minute 
•  Bftinl'a  Briiiflh  EntoniMUncft,  150. 
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dimensions,  and  with  its  yalyes  in  a  yesy  rudimentary 
condition.  It  is  now  the  lepresentatiYe  of  a  third 
type  among  the  CniBtacean'fi>rm8,  for  it  is  in  effect  a 

Stomapod;  such  as  the  Opossum  Shrimj  i  J/j/.sV,s),  for 
example,  witli  the  carapace  composed  ut  several  pieces, 
stony  in  texture,  on  account  of  the  great  develop- 
ment of  their  calcareons  element,  and  so  modified 
in  form  as  to  make  a  low  cone,  the  legs  (become  the 
ctrrt)  made  to  perform  their  movements  backwards 
ins  1 1  ad  of  forwards,  and  the  whole  abdomen  reduced 
to  an  almost  invisible  point. 

These  Ciiripedsy  whose  infant  biography  I  have 
heen  recording,  are  tenacious  of  life.  The  commoner 
species,  B,  halanotdes,  that  studs  by  millions  the 
surface  of  these  liinestone  rocks  betw^een  tidemarks,  is 
necessarily  exposed  to  the  air  for  several  hours  during 
the  recess  of  every  tide.  But  in  this  large  sort  I  had 
a  yet  more  striking  example  of  power  to  resist  nngenial 
circumstances.  A  cluster  of  some  three  or  four  that 
1  had  been  keeping  in  water  for  a  fortnight,  I  had  at 
length  taken  out  to  preserve  for  my  cabinet,  supposing 
that  a  brief  exposure  to  the  sun's  rays  would  both  kill 
and  dry  up  the  animals.  They  lay  in  a  window  for 
twen1y*four  hours ;  at  the  end  of  which  time,  on  taking 
them  up,  I  saw,  by  the  snatched  closing  of  the  interior 
valves,  that  life  was  not  departed ;  and  on  my  drop- 
ping them  again  into  a  vase  of  sca-water,  tiiey  imme- 
diately conmienced  making  their  casts  as  regularly 
and  orderly  as  if  nothing  had  happened ;  though  for 
several  hours  of  their  exposure  they  had  lain  in  the 
unmitigated  beams  ui  a  hut  July  sun. 
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Plates  III.  and  IV.  represent  different  stages  of  the 
laarra  of  BtdamuporeeUm,  magnified. 

a.  The  hurra  just  hatched ;  Tentral  aspect. 

b.  The  same  ;  kikrai  aspect. 

c.  The  larva  after  the  first  moult ;  ventral  aspect. 

d.  The  larva  (presumed  to  be  of  the  same  species) 
after  the  second  moult;  yentral  aspect  (the  limhs 
and  some  other  details  omitted). 
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The  Soond— GilUr  Cliffs— Bear  Cave— Sea-weed  Forest— OuiUexnots 
—  Blbweed — DangerooB  Hole  —  Sewin-fishiiig  —  Flatrroolied 
Cavee—Pillan— Rouse  Hole— Frond  Giltftr^Grandeur  of  the 
Bluff— Lidstep — ^Perpendicular  Strata— Abbey-like  Area^A 
natnnl  Falaee— The  Droeh— Seft-birdB**Shrink1e  Head-^In- 
Bular  Boek^Zoophjtd-hnnting^Flne  Anemonee— 'Mednaw 
Sea-weedft~Beanty  of  the  Ciliated  Oeramitnn. 

July  lltb. 

We  wished  to  explore  the  coast  beyond  Giltar ;  that 
fine  blnff  that  shuts  in  the  view  as  we  look  from  the 

Soulli  Sands  westward.  Accordingly  we  all  took 
boat,  and  ran  down  through  the  Sound.  Once  round 
Giltar,  the  coast  became  very  pictoresq^ae :  the  crags 
were  £uitastic,  the  precipices  abmpt  and  sheer,  and 
the  shutting  in  and  opening  up  of  the  little  rocky 
coves  every  instant,  as  wc  sped  along,  gave  a  per- 
petual interest  to  tlie  scene,  cliangingit  like  a  moving 
panorama*  Gayems  with  funnel  openings  above 
were  numerous,  and  there  were  many  others  deep 
and  highly  picturesque.  One  in  particular  has  re- 
ceived a  name  from  its  singular  appearance.  It 
is  a  yawning  chasm  in  the  face  of  the  clitf,  in  the 
centre  of  which  there  is  a  most  excellent  image  of 
the  face  of  a  colossal  Bear,  as  if  crouching  in  the 
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cave,  with  his  nose  on  the  water's  edge.  The  pointed 

ears,  the  half-closed  eyes^  the  nose  and  muzzle,  are 
all  excellent,  almost  too  p^ood  to  be  true;  till,  on 
approaching^  yon  discern  that  every  feature  is  merely 
some  natnral  crevice  or  angle,  or  rounding  of  the 
wet  and  slimy  rock. 

The  ffraiaemblanee  was  so  perfect  that  I  made  a 
hasty  sketch  of  it,  and  afterwards  landed  to  explore 
the  cave.  The  mimic  head  is  fifteen  feet  high,  and  is 
the  extremity  of  a  great  groin  which  divides  the 
cavern  into  two  passages.  Up  one  of  these  I  groped 
about  two  hundred  feet,  but  did  not  reach  the  end, 
though  the  smooth  and  lubricous  walls  were  gradually 
narrowing.  On  the  other  side,  the  fissure  slants 
upward,  with  ledges  projecting  from  the  sides,  and 
rock-pools  accessible  by  climbing.  I  did  not,  how- 
ever, see  anything  of  interest  in  such  as  I  examined. 

Close  to  the  right  of  Bear  Cave, — ^that  is,  on  your 
right  as  you  look  into  it, — stands  a  jagged  peak  in 
the  sea  which  is  connected  with  the  main  by  a  natural 
bridge,  like  London  iiridgc  iiock  at  Torquay. 

The  water  here  was  brilliantly  clear,  and  veij  black 
as  we  looked  down  perpendicularly;  an  appearance 
produced  (as  we  could  see  by  steadily  gazing)  by 
a  forest  of  Laminaria.  While  I  was  exploring,  the 
men  dragged  up  some  ot  the  fronds  for  the  rest  of  the 
party — huge  leathery  streamers,  eight  or  ton  feet  long. 
On  these  were  feeding,  like  oxen  on  a  broad  savanna, 
several  specimens  of  the  exquisite  litde  Tangle  Limpet 
(BcOeUa  peUwnda)^  distinguished  by  having  on  its 
apex  three  lines  of  most  gem-like  azure. 

Then  we  come  in  front  of  another  noble  vault,  out 
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of  wliieh  ftj  ft  troop  of  Gkiilleiiiots,  or,  as  the  boatmen 

call  them,  "  Mers."  Here  we  pass  over  fields  of 
another  great  Alga,  the  Brown  Rib  weed  {Alaria 
e8CulenUi)y  looking  like  the  tail-feathors  of  some  faba- 
Iohb  biid,  some  long^tailed  species  of  Boo,  or  nnde- 
Bcribed  DinontM,  preserred  to  grace  the  mantelpiece 
of  Father  Neptune  and  Motlier  Thetis. 

Now  appears  a  noble  head,  which  many  affirm  to 
be  Proud  Giltar;  its  seaward  side  formed  like  the 
ontime  of  a  haystack,  and  the  stiata  standing  in 
regular  perpendicular  parallels,  like  basalt,  as  Arthur 
observes,  who  has  seen  the  north  of  Ireland.  Just 
on  this  side  of  it  is  a  little  cove,  with  a  pretty  gravel 
beach,  on  which  one  of  our  men  looked  with  interest. 

That's  what  they  call  Dangerous  Hole,  Sir.  'Tis 
ft  fine  place  to  haul  iox  sewin  [salmon].  Jem  Brooks 
and  me  first  tried  the  place  abont  six  year  agone^ 
and  at  the  first  haul  we  got  three  mauns  of  sewin,  only 
just  liauliiis:  the  net  round,  -without  e'er  a  rope." 

Beyond  this  we  see  a  succession  of  arches,  and 
cftTeSs  and  fla^-roofed  rooms,  perforating  the  foot  of 
the  diff, — ^a  curious  phenomenon,  dependent  on  the 
perpendicular  direction  of  the  strata.  Somewhat 
similar  appearances  occur  on  the  other  side  of  the 
bluif  \  a  series  of  low  arches  divided  from  each  other 
by  massive  pillars,  with  contorted  feet  of  white  marble. 
These  arches  were  as  curious  as  saything  I  had  sben, 
and  recalled,  while  they  greatly  excelled,  the  excava- 
tions near  the  southern  extremity  of  Portland.  One 
of  them,  particularly  fine,  named  Rouse  Hole,  resem- 
bled ft  noble  doorway,  such  as  might  have  given 
entrance  to  ftn  old  Egyptian  temple ;  it  was  situated 
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at  the  summit  of  a  rising  bank  of  sand,  and  was 
skirted  by  a  row  of  three  or  four  smaller  doors  at 

one  side,  which  we  fancied  to  represent  the  eloisters 
of  the  ministering  priests. 

The  men  had  promised  us  here  another  great 
cavern  with  an  open  shaft ;  but,  lo !  when  we  came 
to  looky  the  whole  roof  had  fallen  in,  leaving  only 
a  heap  of  red  earth  and  gravel,  instead  of  a  cave ; — an 
example  of  the  cliangcs  in  configuration  such  a  coast 
as  this  is  continually  suffering. 

But  now  we  are  opposite  the  real  Proud  Giltar ; 
and  certainly  there  is  no  mistaking  his  kingly  pre^ 
senoe  when  once  yon  have  looked  on  his  superb 
face.  U  i.s  a  truly  magnificent  precipice  of  grey 
limestone,  nearly  two  hundred  feet  high,  with  the 
strata  perpendicular,  and  transverse  to  its  projection 
as  a  bluff.  Henoe  we  see  on  the  &ce  immense  flat 
slabs  overlying  each  other,  cracked  all  over.  One 
enormous  slab,  near  the  water's  edge,  looks  as  if  it 
had  sustained  a  bombardment,  being  studded  with 
marks,  resembling  the  bruises  of  cannon-balls,  by 
hundreds. 

We  pull  across  lidstep  Bay, — ^a  shingle  beach, 
backed  by  low  green  hills  and  fields,  with  a  few  farm- 
houses. Lofty  red  cliffs  again  occur  on  tlic  fui  tlier 
side,  quarried  out.  Sloops  are  lying  under  the  preci- 
pices, as  if  at  a  quay,  loading  limestone  for  Cardigan 
and  Bideford. 

Now  we  are.  under  Lidstep  Head ;  a  promontory  in 
steepness  and  height  rivalling  its  "  proud  "  opponent. 
I  never  before  saw  cliffs  like  these.  The  stratification 
is  absolutely  perpendicular,  and  as  straight  as  a  line, 
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taking  the  appeaiaace  at  eveiy  turn  of  enonnoiii 
towm,  castlefl,  and  abbeyS)  in  which  the  fiflenrea 

bear  the  closest  resemblance  to  luoplioles  and  doors. 

Great  areas  open,  enclosed  as  if  with  vast  walls. 
The  aea-sor&oe  was  particularly  smooth,  and  we  vea« 
taxed  to  pnll  into  one  of  these*  exactly  as  if  into 
a  rained  castle  or  vast  abbey ;  chamber  opening 
beyond  chamber,  bounded  and  divided  by  ^vhat  I 
must  call  waUs  of  rock,  enoimoiis  in  lieight,  and  as 
straight  as  an  architect's  plumb  could  have  made 
them,  with  the  smooth  sea  for  the  floor.   If  the  tide 
had  been  high,  instead  of  being  low-water  of  a  spring- 
tide, we  might  have  rowed  all  about  this  great  enclosed 
court;  but  as  it  ivas,  the  huge  square  upright  rocks 
were  appeariag  above  water,  like  maasiye  altars  and 
tables.    The  sea  was  perfectly  dear,  and  we  could 
look  down  to  the  foundations  of  the  precipices, 
where  the  purple-ringed  Medusse  were  playing.  Alto- 
gether, it  was  a  place  of  strange  grandeur :  we  felt 
as  if  we  were  in'  a  palace  of  the  sea-genii ;  as  if  we 
were  where  we  ought  not  to  be;  and  whe^  a  gull 
shrieked  oyer  our  heads,  and  uttered  his  short, 
hollow,  mocking  laugh,  we  started  and  looked  at 
one  another,  as  though  something  "  uncanny "  had 
challenged  us,  though  the  sun  was  shiiiing  broadly 
over  the  tops  of  those  Cyclopean  walls.  Probably 
the  associations  of  yesterday's  excursion  had  some- 
thing to  do  with  all  this, — ^the  remembrance  of  the 
ruined  palace,  and  the  castle :  those  were  grand ;  but 
how  tar  giander  was  this  masonry  of  nature  than 
anything  we  saw  yesterday ! 

We  left  this  natural  palace  with  regret ;  but  the  tide 
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waa  near  its  lowest  ebb,  and  I  wished  to  be  on  the 
Tocks  for  whatever  might  be  obtainable  in  Natural 

History.  The  lads,  therefore,  gave  waj,  and  we 
swiftly  shot  past  this  coast  of  extraordinary  sublimity. 
Presently  we  come  to  the  Droch,  where  a  more 
majestic  cavern  than  any  we  had  jet  seen  appears. 
Up  on  a  beach  of  yellow  sand  its  immense  span  is 
reared,  with  a  secondary  entrance.  The  arch  of 
uniting  stone  is  thrown  across  with  beautiful  light- 
ness, and  appears  as  if  hewn  with  the  mason's 
chisel.  Dark  domes  are  seen  within,  far  up  in  the 
loftj  vaulted  roof ;  and  pools  of  still,  dear,  glassj 
water  mirror  the  rude  walls.  This  is  certunly  a 
glorious  cave. 

Bear  in  mind  still  that  the  stratification  is  peipen- 
dtcnlar,  as  this  circumstance  imports  so  very  peculiar 
an  aspect  to  the  whole  range  of  rocks.  All  the  ledges ' 
are  horizontal,  like  conrses  of  masonry ;  all  the  fissures 
are  vertical. 

Hundreds  of  birds  are  sitting  in  rows  on  the 
ledges,  and  at  the  margins  of  the  clefts,  which  the 
boatmen  call  Eligngs;  I  think  the  species  is  the 
JEtazor-biU  {Aka  tarda)  from  its  appearance.  As 
they  sit  bolt  npright,  with  their  black  backs  against 
the  rock,  and  their  snowy  breasts  facing  the  sea,  all 
side  by  side,  like  soldiers  in  rank,  they  present  an 
amnsing  appearance.  At  a  shout,  down  swoop  the 
old  ones  to  the  water,  with  a  cluttering  noise,  leaving 
the  young  still  sitting.  As  we  passed  one  peak,  or 
rather  flat-topped  square  column,  like  an  obelisk, 
a  brood  of  young  Cormorants,  only  half-tiedged, 
leaped  off ;  and,  though  unable  to  fly»  dived  with 
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most  effective  celerity.  It  is  interesting  to  mark 
how  early  the  instinct  of  a  yonng  animal  teaches  it 
its  true  powers  for  defence  or  escape,  and  how 

deyerly  it  manages  to  take  care  of  itself,  by  bringing 
those  powers  into  requisition  in  the  most  effectual 
way. 

This  point  f(»med  the  limit  of  our  exclusion ;  bnt 
just  before  us  we  saw  the  lofty  promontory  of 
Shrinkle,  with  a  pleasant  sand-beach  at  its  foot. 

The  dark  red  hue  of  these  lofty  cliffs  contrasted 
with  the  grey  of  all  that  we  had  passed,  and  showed 
that  here  a  new  geol<^cal  formation  commences,  the 
monntain  limestone  giving  place  to  the  old  red 
sandstone,  which  has  been  here  npheaved  throngh 
it.  The  direction  of  the  strata  is  still  quite  perpen- 
dicular; three  great  projections  are  very  prominent, 
—enormous  upright  straight-sided  buttresses,  crowned 
and  draped  with  verdure,  bearing  a  most  deceptive 
resemblance  to  the  carved  work  of  some  Gothic 
cathedral,  rained  and  ivy-clad.  Perhaps  I  ought  to 
apologize  for  repeating  sniular  comparisons ;  but  I 
know  not  how  otherwise  to  convey  to  you  an  idea  of 
what  was  so  forcibly  impressed  on  our  own  minds  by 
the  continoally  recurring  mimicries  of  this  most  re- 
markable range  of  diffs.  These  comparisons,  after  all, 
are  derogatory  to  the  rocks, — they  are  suggested  by 
the  forms  alone;  but  the  massive  grandeur  of  their 
dimensions  far  exceeds  the  ordinary  works  of  human  art. 

Just  off  the  great  cavern  at  the  Droch  is  an 
insdar  rock  of  no  great  area;  bnt  which,  in  its  dark 
hollows  and  crevices,  seemed  to  promise  me  a  suc- 
cessful search  for  nmrine  animals.   I  was  accordingly 
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depofiited  here  with  my  traps,''  while  the  ladiee 
went  on  ahoie  to  ezploxe  the  csvee  and  enjoy  the 
sands.  The  lower  parts  of  the  rock  presented  several 

pools,  some  of  which  were  of  coubiiU  rable  depth, 
shaded  over  aud  concealed  by  great  ironds  of  Alaria 
and  Laminaria;  for  in  ordinary  tides  the  whole  sur- 
&oe  wonld  he  oovered  by  the  sea.  Lifting  the  large 
hrown  fronds  and  laying  them  back  on  the  edge  of 
the  pool,  I  gaze  down,  and  in  a  moment  see  that  the 
rough  sides  are  ridi  witli  Actiniae  The  Hnowy-dhsk 
{Scujartia  nivea)  studs  the  dark  margins  of  the  basin 
with  its  white  stars,  like  jasmine-blossoms  against 
a  wall  \  and  many  specimens  of  that  very  rare  one, 
the  Rosy  {8.  rosea),  as  lovely  as  it  is  scarce,  were 
protruding  from  the  cavities,  L  iiiorLunately  most  of 
these  were  so  far  down,  or  su  protected  by  projecting 
angles  of  rock,  that  though  1  could  see  them  plainly 
enough,  and  even  tonch  them  with  my  chisel,  I  conld 
not  secure  them ;  for  the  first  attempt  to  ent  the  rock 
caused  tliem  to  retreat  out  of  sight ;  after  which,  work- 
ing away  blindly  at  the  hard  limestone  was  of  little 
use.  I  managed,  however,  to  obtain  about  half-a- 
dozen,  which  were  more  than  I  had  ever  seen  before 
together.  Certainly  it  is  a  charming  little  thing; 
rarely  larger  than  a  small  marble,  and  generally  less, 
it  does  not  expand  much;  but  its  whole  disk  and 
tentacles  are  of  the  most  beautiful  rose-crimson, 
occasionally  with  a  tendency  to  scarlet  around  the 
mouth.  The  tentacles  are  small,  dose-set,  and  fringe- 
like ;  and  are  frequently  puckered  into  frill-like  folds, 
like  the  margin  of  S.  helUs,  (See  Front isjnece,) 
In  some  dark  angles  of  the  rock — not  pools, 


Digitized  by  Google 


INSTINCT  OF  AN£MON£S. 


131 


because  the  water  did  not  stand  in  ibeai-»-I  had  the 
gratification  of  diaoorermg  a  new  and  verj-  diatinct 
species,  tiie  Olaneons  WaHj  Anemone  (Bunodee 

thaUia),  In  habit  and  fonu  it  much  reaemblea  a-nssi- 
comis  and  gemmac£a  ;  but  its  colour  is  a  glaucous  or 
greyish  green,  with  a  variegated  disk,  and  tentficles 
aplaahed  with  opaque  whita.  (See  Plate  XXIII.) 
About  a  doaen  apecimeiia  were  congregated  here, 
all  of  which  I  obtained  with  a  rcudiness  and  an 
ease  that  contrasted  with  the  difficulty  of  getting 
at  the  lovely  roaeaj  and  other  hole-dwellera. 
erasBioamiB  waa  Teiy  abundant,  £?e  or  aix  crowded 
into  every  comer,  and  easily  dimoverable  by  a 
practised  eye,  notwithstanding  the  veil  of  gravel 
with  which  this  species  aims  to  conceal  itself.  Yet 
,  this  habit  is  a  very  curious  one,  and,  to  any  eye 
but  that  of  a  trained  aoophyte-hunter,  would  be  an 
effectual  blind.  The  snifiuse  of  the  body  ia  studded 
with  protntsile  warts,  the  extremities  of  which  are 
hollow,  and  have  th(3  power  of  attaching  to  them- 
selves, by  means  ot  the  suctorial  action  of  a  vacuum, 
smaLl  fragments  of  stone,  broken  shell,  and  similar 
substances.  In  this  disguise  it  ofifcen  lies  exposed  to 
tiie  air  Ibr  two  or  three  hours,  its  concealment  aided 
by  the  profusion  of  similar  fragments  in  the  angles 
which  it  usually  haunts.  Bellisj  as  well  as  crasHi- 
corms,  has  this  sagacious  trick;  but,  what  is  more 
surprising,  it  is  practised  only  in  circuastanees  where 
it  is  of  any  use.  Botii  of  tbeie  are  deep-water  species ; 
I  iuM  frequently  dredged  them  from  the  bottom  of 
the  sea,  but  have  invarial)ly  in  such  cases  found  the 
body  quite  -naked;  the  disguise  would  be  useless 
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there,  and  therefore  is  not  practifled.  Many  of  the 
apedmena  finmd  here  were  yeiy  gargeoufllj  marked ; 
espeeially  ihoae  which  were  nnder  water,  and  il^re- 

fore  fully  expaTided.  They  display  great  variety, 
scarcely  two  being  exactly  alike ;  those  with  almost 
opaque  white  tentacles  are  perhaps  the  most  striking ; 
bnt  those  which  have  the  whole  diak  and  tentacles 
fall  crimaon,  and  those  in  which  ihe  latter  organs  are 
purple  with  white  rings,  are  also  very  ornamental. 

Having  pretty  well  rifled  the  pools,  T  took  my 
muslm-net  and  began  to  dip  in  the  clear  shining 
water  for  Mednsse,  or  whatever  else  might  be  enjoy- 
ing the  warm  sunshine  at  the  surface.  I  took  two  or 
three  specimens  of  a  little  hemispherical  l%enimantia$f 
which  is,  I  think,  T.  Thompsoni  of  Forbears  Mono- 
graph ;  and  also  that  little  gem  of  the  sea,  Cydi'ppe, 
pomrformMf  that  looks  like  a  living  and  active  globule 
of  clear  glass.  Bat  of  this,  as  well  as  of  one  or  two 
other  things,  I  may  have  to  speak  again. 

After  I  had  sufficiently  examined  this  rock  and 
some  others  contiguous  to  it,  I  removed  to  the 
western  side  of  the  bay,  where  I  found  many  pools 
very  rich  in  Alg».  The  fine  fern-like  DttmaresUa 
liguhUiy  and  the  olive  ribbon-shaped  Ahria^  over^ 
shadowed  many  of  the  purple  and  crimson  species. 
Four  kinds  of  Delesserta,  the  much-branched  and 
brilliant  Flommium  cocdneum,  not  often  found  in 
tide-pools ;  Dasya^  with  its  peculiar  hairy  twiglets ; 
Nitophylkun  laceratum,  a  mnch-cut  leaf  of  transparent 
pink  gelatine ;  and  tiny  feathery  OaMiihammia^  I  foond 
in  tlie  darker  nook.s,  besides  many  of  less  pretensions 
to  beauty  of  colour  or  form,  Mhodomelaf  Laurencia^ 
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Bdffsij^^ioma^  Ceramkm^  &c., — all,  hoireYeri  inteiest- 
inginHieur  ownway.  Stay,  however  f  One  of  the  last 

named  genus  does  deserve  a  more  particular  notice ; 
not  exactly  for  its  colour,  though  this  is  chaste  and 
elegant,  but  tor  the  exquisite  delicacy  of  its  form, 
and  for  the  cmioiis  maimw  m  which  it  is  armed. 
It  is  Ceramiiim  ot7«sfwmi  a  thick  tnfi  of  which  I 
obtained.  It  is  composed  of  many  slender  much- 
branched  threads,  each  of  whicli  at  the  tip  forms  two 
hooks  or  curls  looking  towards  each  other, — a  feature 
which  is  more  or  less  characteristic  of  the  genus, 
and  which  here,  where  it  is  strongly  marked,  imparts 
a  very  singular  and  immistakeable  aspect  to  the 
plant.  The  stems  and  branches  are  jointed  at  re- 
|[^ular  intervals,  and  every  joint  is  quite  clear  and 
colourless  in  the  central  part,  and  purple  at  both 
extremities.  Add  to  thisy  that  at  each  joint  there  is 
a  cirde  of  stiff  glassy  prickles,  which  stand  oat  in 
a  radiating  manner ;  so  that,  on  the  whole,  the  species 
is  one  of  the  most  pleasing  objects  one  can  find, 
especially  when  subjected  to  microscopical  exami- 
nation. 
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Gftldy  and  SLKugftie(*t^Bxploriog  Trip  — Bogged  Bocks  ^ 
Bnuwela  Hole— Dflad-nmn's  FiDger— >Itt  Ohanges— Crested 
Plaimiliria — ^Ita  Beauty— Its  Curious  Vesicles — A  populoas 
City— Warty  GigaitiB»--QeUdiaBk — Se»-bare — Its  Purple  Df« 

—Curious  Analogies—  Herbirorous  Stomacba  —Striped  Polycera 
—St.  Margaret's  Caves — ^lionl  of  Mackerel — Majesty  of  the 
Caverns — Medusce  and  ficroc-  Ouillemots^ — Curious  Mi^^take 
— Maternal  Love — Cormorant  taking  Prej— Instinel  ai  Ifauit — 
Eel  and  Crub  Fishing. 

GoHgncrrouB  in  the  seavud  yiew  from  the  gonth 

cliffs  and  sands  of  Tenby  are  the  two  islands  of  Caldy 
and  8t.  Margaret,  which,  acting  as  a  natural  break- 
water, form  a  great  protectiou  to  the  town  against 
the  force  of  heavy  seas  firom  the  south  and  west 
Of  the  two,  Caldy  is  by  &r  the  laiger,  St.  Margaret's 
the  more  pictnresqtte.  The  latter  is  broken  at  its 
two  extremities  into  angular  columns  and  needles  of 
the  most  odd  and  fantastic  shapes,  whicli  look  most 
siagnlar  when  the  rising  tide  hides  their  mutual 
connexion  at  the  base,  and  insnlates  them  in  the 
foaming  sea.  At  low  water  there  is  a  long  low 
ridge  of  rock  which  unites  the  two  islands ;  and  as 
I  thought,  from  its  appearance,  this  ridge  Tiiiglit  be 
worth  exploring,  we  made  a  party  to  visit  it,  which 
was  rendered  the  more  delightful  by  the  company 
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of  my  yalaed  firiend  and  £eU<>w*Uboiirer  in  marine 
zoology,  Mr.  Dyater. 

The  day  was  gloomy,  the  sky  leaden,  the  sea  wild 

and  angry -looking,  but  not  rough,  and  the  breeze 
was  fair.  We  quickly  ran  down,  for  the  distance  is 
bat  two  miles,  and  landed  on  the  low  isthmus,  which 
on  thia  aide  ia  a  beach  of  ahingle,  with  amall  bonldeia 
spread  on  it 

1).  and  Miyself  crossed  at  unce  to  the  outer  side, 
presently  iinding  ourselves  among  the  roughest  pos- 
aible  rocka,  heaped  on  one  another  in  wild  confusion, 
with  keen  edgea,  shazp  psominent  peaka,  and  honey- 
combed surfaces;  broad  pools,  and  atreams  of  net^ 
water  forming  miniatm^e  cascades,  and  deep  narrow 
fiords  or  inlets  from  the  sea,  immensely  clogQcd  up 
with  Lammaria^  and  Fucus^  and  Mhodym»  paimata. 

It  waa  spring-tide  and  low-water ;  yet  our  search^ 
though  laborioua  enough,  waa  ringularly  unproductive. 
The  water's  edge  waa  very  difficult  to  approach,  so 
as  to  work  with  any  comfort  or  perseverance,  chiefly 
Irom  the  abrupt  angular  character  of  the  rocks. 

I  roamed  on  alone  towards  St.  Margaref  a,  where 
some  peaka  of  higher  elcYaticm  encouraged  me  to 
hope  I  might  find  those  oyerhanging  aides  which 
are  often  so  well-stocked  with  aninlal  life.  To 
reach  them  T  had  to  traverse  half  a  mile  of  peaks  and 
boulders,  very  slippery  and  dangerous :  in  ^t,  I  got 
some  rather  bad  fieiUs,  though  jnactioe  has  made  me 
tolerably  aure-footed  among  the  rocks.  I  skirted  the 
edge  of  a  large  circular  pool,  yery  deep,  called  Brus- 
sels Hole,  separated  from  Tenby  Bay  by  a  beach, 
and  communicating  with  the  south  side  by  a  rocky 
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naarrow  stteamlety  winding  its  way  among  the  peaks, 
a  rapid  descending  riyer  of  salt  water. 

Here  I  fouiid  no  sphere  of  snccessful  labour ;  but 
pushing  on,  scrambling,  climbing,  straddling,  slid- 
ing, leaping,  creeping,  over,  under,  and  through  the 
wilderness  of  slimj  stone,  I  came  at  leng&  where 
the  peaks  became  bolder,  and  the  sides  more  oyer- 
hanging.  Here  in  the  shaded  nooks  were  several 
species  of  Anemones,  and  some  of  them  fine,  but  no 
novelties.  Very  tine  masses  oi  that  curious  zoophyte, 
the  Dead-man's  finger  {Alqfmitun  d^fitatum)t  were 
hanging  in  varionsly-lobed  and  finger-like  forms 
from  the  arching  rock.  Uncouth  and  repulsiTe  they 
were  in  these  circumstances, — long  flaccid  lumps  of 
whitish  leathery  flesh,  drawn  out  so  as  to  hang  by 
a  slender  skinny  neck,  with  a  globular  drop  of  water 
pendent  firom  the  tip ;  but  recovering  all  their  beauty 
as  soon  as  the  returning  tide  embraces  them.  We 
cannot  indeed  examine  tlieni  then  ;  but  by  detacliin^ 
one,  and  immersing  it  in  a  glass  of  clear  sea-water,  we 
can  witness  the  change.  It  contracts  the  skinny 
flaccid  neck,  till  the  form  is  plmnp  and  firm ;  then  it 
slowly  absorbs  the  surrounding  water,  replete  with 
the  life-giving  oxygen,  into  its  system  of  permeating 
aqueducts.  ITuder  the  stimulus,  after  the  long  ab- 
stinence, the  polypidom  swells  and  gradually  becomes 
pellucid,  the  polypes  protrude,  and  at  length  the 
whole  mass  is  bristling  with  these  most  elegant 
translucent  and  flower-like  animals,  as  I  have  else- 
where described  in  full. 

'  Some  of  the  stems  of  the  Sea-weeds  that  were  grow- 
ing rather  deep  in  a  pool  were  loosely  covered  with 
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that  exquisite  Hjdroid,  the  Crested  Plumularia  (P. 
enitata)^  Certainlj  this  is  the  most  beantifiil  of  the 
genus  that  I  am  aequainted  with.   A  homy  thread 

winds  over  and  around  the  weed,  sometimes  adherent, 
and  at  others  coiling  irregularly  at  some  distance  from 
it.  This  is  the  axis  or  stem ;  from  which,  at  intervals, 
beautiful  spreading  plumes  spring,  about  a  couple  of 
inches  long,  and  a  third  of  an  inch  wide.  Each  plume 
consists  of  twenty  or  thirty  pairs  of  pinnse,  diverging 
with  perfect  symmetry ;  and  every  pinna  is  a  chain 
of  eight  or  ten  joints,  each  of  which  carries  on  its 
Upper  side  a  cell,  the  shape  of  which  old  Ellis  com- 
pares to  that  of  the  blossom  of  the  lily  of  the  yalley, 
only  that  each  flower*Iike  cell  has  a  sort  of  handle 
like  that  of  a  saucepan  projecting  from  its  inner  side. 

From  many  points  of  the  stem  or  of  the  plumes 
issue  the  reproductive  vesicles;  and  these  form  the 
most  interesting  ieature  of  this  soophyte,  and  one  by 
which,  when  they  are  present,  it  may  immediately  be 
•  distinguished  f]X)m  all  other  species.  One  of  these 
vesicles  is  a  membranous  bag  or  pod  of  a  flattened 
oval  form,  with  a  number  ot  transverse  ribs  or  notched 
ridges  passing  across  each  suifiice  on  the  outside^  and 
a  stiff  stem  connecting  them,  running  along  one  edge 
of  the  bag.  I  incline  to  think  that  a  vesicle  is  an 
abortive  plume,  of  which  the  ridges  are  the  pinnse ; 
these,  arching  over,  meet  at  their  tips ;  and  the  intci  - 
spaces,  being  filled  with  the  thin  homy  clear  yellow 
membrane,  make  the  oontmui^  of  sui&ce  which  con* 
stitutes  the  sac 

Mr.  Lister  computes  400  to  500  polypes  as  inhabit* 
ing  an  average  plume ;  and  this  agrees  pretty  well 
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with  my  own  observation.  But  Dr.  Johnston  greatly 
imdexrates,  when,  proceeding  upon  this  estimate,  he 
computes  6,000  polypes  as  tlie  teiumtij  of  a  single 
polypidom,''  *  Instead  of  specimens  containing  each 
twelve  plumes,  he  might  have  spoken  of  such  as  com- 
prise fifty  ;  sucli  samples  are  common  on  these  shores, 
as  well  as  in  the  coves  of  North  Devon ;  and  these 
would  contain  something  like  24,000  inhabitants. 
Such  is  the  provision  with  which  life,  and  conse* 
quently  happiness,  is  scaMered  by  the  beneficent 
Creator,  in  these  vanishing  forms. 

In  one  of  the  little  ponds  I  found  growing  pro- 
fusely that  singular  Sea-weed,  CHgartina  mammiUoea, 
It  is  branched  and  tufty,  with  a  considerable  resem- 
blance to  Ckandrm,  but  more  rigid ;  the  finrnd  so 
divided  us  tliat  tke  terminations  are  flattened  or  hol- 
lowed, and  broad  at  the  ti[>ri  ;  they  are  of  a  blackis]i 
purple  hue,  and  their  sui^Btce  is  studded  with  little 
oblong  warts  that  stand  up  on  short  stalks. 

Another  Alga  of  much  higher  claims  to  beauty  was  * 
also  found  here  growing  in  little  low  tufb,  scamly 
more  than  an  inch  and  a  half  in  height.  This  was 
Qeltdtum  corfieum,  remarkable  tor  its  vivid  red  colour, 
when  tlic  light  is  transmitted  through  its  substance, 
and  for  its  prettily  cut  outline^  It  is  much  branched, 
the  brandies  fringed  with  subordinate  branohlets, 
and  these  again  beset  all  along  their  opposite 
edges  with  narrow  processes ;  the  whole  plant  per- 
fectly flat,  as  if  it  had  been  stamped  out  of  a  piece  of 
cardboard,  or  rather  out  of  a  sheet  of  crimson  gela- 
tine.  It  is  a  plant  subject  to  great  yariely  in  the 

•  Brit  Zooph. ;  p.  98.  (2d  Bdit.) 


Digitized  by  Google 


189 


fonn,  unrangement,  a&d  position  of  its  featheiy 

appendages ;  the  speoimens  that  I  obtained  here  seem 

to  be  the  variety  named  pinnatum,  which  is  not 
nncommou  on  the  opposite  ghoiea  oi  the  Bristol 
Channel. 

When  X  xetomed  to  my  friend,  I  fonnd  him  in  poa- 
session  of  seyeral  great  nneonth  ereatnies  which  he 

had  obtained  by  turning  over  the  loose  stones.  They 
looked  at  first  like  shapeless  masses  of  dark  purple 
flesh,  some  three  inelies  in  length;  bat  soon  they 
began  to  crawl,  when  thrown  into  one  of  the  dear 
rock-pools,  and  then  they  displayed  their  proper  ibm. 
They  were  now  seen  to  be  Mollnsca  allied  to  the 
ISuJibranchs  (the  Derides,  the  EoUdes,  &c.),  but  sepa- 
rated from  that  group  by  certain  technical  peculiarities 
of  their  breathing  organs.  Like  those,  howeyer, 
these  crawled,  or  rather  glided,  along  over  the  stones 
upon  a  fiat  fleshy  disk  or  foot,  and  np  the  slender 
stems  of  Sea-weeds  by  bringing  the  edp^s  of  the  same 
muscular  foot  to  meet  around  the  stem,  grasping  it 
thuS)  as  if  enclosed  in  a  tube.  The  fore  part,  as  the 
animal  progressed,  was  poked  forward  as  a  narrow 
neck,  famished  with  two  pairs  of  tentacles;  one 
pair  of  which,  standing  erect,  and  being  formed  of 
thin  laminfe,  bent  round  so  as  to  l)ring  the  edges 
nearly  into  contact,  looked  like  the  long  ears  of  a 
beast ;  whence  this  creature  is  called  by  the  vulgar 
the  Sesrhare  (by  natpralists,  Apfy»ia  jwneMa)^  On 
each  side  of  the  body,  which  is  large  and  semi-oval, 
rises  up  a  great  fold  of  flesh  (the  mantle),  which, 
arching  over  the  back,  is  itself  overlapped  by  its 
fellow  on  the  opposite  side*   These  wings  are  some*- 
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times  carried  apart,  ezpo&ing  the  "back,  and  are  said  to 
be  used  as  swimming  fins ;  but  this  I  cannot  affirm 

from  mj  own  observation.  The  colour,  as  1  liave 
said  above,  was  purple,  a  dark  brownish  purple, 
studded  with  rings  and  spots  of  white,  giving  it 
rather  a  striking  appearance. 

The  whole  genus  is  well  known  to  naturalists,  as 
giving  forth  a  colouring  fluid,  which,  however,  from 
ita  volatility,  is  of  no  value  or  applicability  in  the  arts. 
These  specimens  readily  gave  us  ocular  proof  of  their 
endowments.  Sometimes  on  being  disturbed,  and 
sometimes  quite  spontaneously,  or  at  least  without 
any  visible  cause,  thej  would  pour  out  from  beneath 
the  mantle-lobes  a  copious  fluid  of  the  richest  purple 
hue,  which  stained  the  stones,  the  Bands,  and  the 
water,  of  the  same  gorgeous  tinge.  When  one  was 
transferred  to  a  large  glass  collecting-jar  of  sesrwater, 
the  contents  presently  became  of  the  fine  colour  of 
port  wine  ;  and  when  this  was  replaced  by  clean 
water,  it  was  very  soon  empurpled  again.  We  could 
not  help  observing,  "  W^hat  a  pity  that  so  noble  a 
stain  could  not  be  rendered  permanent  1"  As  it  was, 
however,  a  few  hours  sufficed  to  remove  all  trace 
of  it. 

Some  naturalists  have  affected  to  marvel  at  the 
comparison  implied  in  the  term  Sea-Aar6,"  as  if  it 
were  altogether  imaginary.  For  my  part,  I  think 
that  the  resemblance  of  the  animal,  when  partly  ex- 
tended, to  a  hare  squatted  in  form,  is  a  very  obvious 
one.  Indeed,  I  su8|>ect  that  such  vraisemhlances 
as  are  perpetuated  in  common  names,  are  rarely 
despicable  or  visi<mary.  In  Dorsetshire,  the  animal  is 
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known  as  the  Searcow;  this  appeHationy  which  ttuns 
the  donal  tentacles  into  horns,  is  scaiodj  so  felicitoiis 

as  the  otLcr. 

All  the  animals  of  the  genus  are  vegetable  feeders ; 
and  by  a  curious  analogy  with  the  herbivorous  Mam- 
malia^ whose  proper  names  they  borrow,  their  digestive 
apparatus  is  highly  complicate.  According  to  Chmer, 
there  are  three  stomachs ;  a  short  narrow  gullet  dilates 
into  a  large  membranous  crop — a  curved  bag,  which  is 
generally  found  £iied  with  pieces  of  coarse  Sea- weed. 
This  large  crop  or  paunch  occupies  the  right  side  of 
the  body,  and  opens  laterally  into  the  middle  stomach, 
which  is  the  smallest  of  all,  and  performs  the  part  of 
a  gizzard.  Its  coats  are  thickened  ;  and  the  interior 
callous  lining  is  beset  with  firm  liomy  processes,  in 
the  form  of  rhomboidai  plates  ox  molar  teeth,  which 
sexre  to  compress  the  softened  vegetable  matter  trans- 
mitted in  small  portions  from  the  first  stomach.  The 
third  cavity  of  this  complex  apparatus  is  placed  on 
the  left  side  of  tlii-  Inxly  ;  its  interior  surface  is  studded 
•with  sliarp  horny  hpines,  resembling  canine  teeth,  to 
pierce  and  subdivide  the  coarse  food,  and  thus  prepare 
it  for  the  action  of  the  gastric  juice,  and  other  fluids 
accessory  to  digestion,  which  enter  the  stomach  from 
adjacent  organs. 

The  complexity  of  this  structure  has  reference  to 
tHe  coarseness  of  the  materials  on  which  the  animal 
subsists, — ^tlie  leathery  fronds  of  the  olive  Sea-weeds, 
which  slowly  and  with  difficulty  yield  their  nutritive 
elements  to  the  digestive  frmctions.  And  the  whole 
organization  affords  us  an  instructive  example  of  the 
Divine  resources,  and  of  the  adaptation  of  organs  to 
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their  leqnixements  which  aa  enlightened  research  is 
contmnally  finding  in  &eation.   We  might  scarcely 

have  been  prepared  to  expect  the  complex  repetition 
of  stomaclial  cavities  proper  to  the  ruminant  Mam- 
malia in  one  of  the  Mollusca,  nor  a  formidable  arra3r 
of  canine  and  molar  teeth  hidden  far  down  in  the 
interior  of  these  organs. 

Besides  these  fine  Tectibranchs,  a  beantifol  little 
member  of  the  Nudibranch  Order  had  re  warded  the 
researclies  of  my  frlonfl. — Polycera  qwul firmcata.  It 
was  a  slug  nearly  an  inch  in  length,  w  lute,  with  four 
lines  of  rich  yellow  qtots^  a  tuft  of  giil-plomes  on  the 
hack,  a  pair  of  clubbed  tentacles  in  firont,  and  a  pair 
similar  in  appearance  (bnt  not  in  fonctton)  behind. 
■  When  we  had  all  scrambled  into  the  boat  again, 
and  the  brawny  fellows  had  shoved  her  down  over 
the  grating  pebbles,  so  that  she  was  well  adoat,  the 
question  was,  Whither?  ^^Home/*  said  some. 
"  Nay,'*  said  another,  since  we  ai^  out  here,  let  us 
take  a  peep ,  at  the  Caverns  they  brag  m  much  about. 
The  tide  has  scarcely  turned." 

"  Agreed  I  "  cried  all;  and  a  quarter  of  an  hour's 
hearty  palling  brought  us  through  the  Sound  to  the 
west  end  of  the  Island. 

No  phenomenon  in  Natural  History  excites  a  sailor 
so  much  as  a  shoal  of  fish.  Our  fellows  were  all 
agog  at  the  sight  of  a  shoal  of  Mackerel  rutiimg  the 
sur^e  of  the  sea  as  we  were  passing  through  the 
Sound.  Tou  should  have  heard  their  uncouth  exda^ 
mations,  and  seen  thm  eager  glances  and  gestures,  as 
the  black  tins  and  tails  appeared  cleaving  tlie  silvery 
wave ;  or  as  the  playful  hshes  leaped,  a  dozen  or  more 
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atonoe,  out  of  the  sea,  with  a  gleam  and  a  splash,  like 

the  Flying-fishes  that  I  have  watched  with  so  much 
delight  in  the  tropical  Atlantic. 

We  rounded  the  point  of  St.  Margaret's,  and  found 
onrselYes  in  a  little  indeutatioa  or  cove,  with  lofty 
peqieiidicnlar  walla.  There  were  Wide  fissures,  and 
inteflrvening  colunms  of  solid  rock,  as  straight  and 
clear-edged  as  if  liewTi  by  a  statuary,  nmninc:  up  to 
the  very  suuunit,  which  could  not  he  less  than  a  iiun- 
dred  feet  high.  On  the  left  was  a  noble  perpendicular- 
sided  cavern ;  the  light  appears  at  the  £uiiier  end ; 
and  the  men  inform  ns  that  a  boat  can  pass  right 
throi^  at  high  water,  emerging  at  the  other  side. 
We  pnll  in  a  little  way,  and,  looking  up,  see  a  great 
square  eky-light  or  chimney,  open  to  the  heavens. 
The  squareness  of  every  feature  is  as  remarkable  here 
as  in  the  lidstep  clifSi,  of  which  this  island  indeed  is 
evidently  the  continuation.  We  are  so  accustomed  to 
see  ruggedncss  and  irregularity  of  angles  in  rocks, 
that  these  perpendicular  and  horizontal  lines  have  a 
atxange  eftect.  They  convey,  in  spite  of  reflectioD, 
an  involuntary  association  of  mind  with  human  art ; 
art  m  its  grandest  efforts ;  and»  say  what  you  will 
about  right  angles  not  being  pictui^sque,  if  yon 
wcr»  in  these  gi'cat  square  caverns,  you  would  con- 
fess that  there  is  a  majesty  about  them  which  ruder 
forms  would  not  possess.  At  least,  it  was  bo  to  our 
minds. 

I  jumped  out  upon  one  of  the  fiat  tables  of  smooth 

limestone,  and  peeped  into  another  cave  at  the  back, 

<'i  iiiK  s(]uare  hoUosv,  cut  far  down  into  the  deep  sea, 
and  leading  under  a  low  rugged  archway,  which  opens 
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out  at  the  right  Bide^  admitting  the  light,  but  indi- 
fectly.    Holes  and  fiseuies  and  crannies  were  here, 

purple  with  the  incmsting  Coralline,  and  the  rich 
fronds  of  Rhodifmenia.  It  was  beautiful  to  gaze  down 
into  these  spaciouB  halls  and  alleys,  and  narrow  gal- 
leries, all  under  water,  which  jet  was  no  impediment 
to  the  full  sight,  being  as  dear  as  ciystsl,  and  as 
smooth  as  a  mill-pond ;  while  the  reflection  of  the  dark 
roof  above  precluded  that  impediuiciit  to  clear  vision 
under  water  which  arises  from  the  light  of  the  sky 
reflected  from  its  dazzling  surface.  It  was,  I  gay, 
yevy  beautiful  to  look  down  into  the  transparent 
depths,  and  see  the  broad  fronds  of  AlgsB,  crimson, 
purple,  and  olive,  slowly  waving  to  and  fro  with  the 
gentle  ground-swell ;  to  gaze  on  the  many-coloured 
Actiniae,  expanded  like  the  flowers  of  a  parterre ;  and 
to  watch  the  Medaam  and  the  Beroes^  scarcely  less 
transparent  than  the  water  in  which  they  sported,  the 
one  gliding  along  with  laborious  energy  of  pumping, 
the  other  shooting  and  wheeling  about,  as  if  by  a 
mere  volition,  but  really  by  the  incessant  action  of 
their  prismatic  paddle-wheels. 

As  we  came  out,  we  saw  on  the  outside  of  the 
island — that  is  to  say,  the  seaward  side — numbers  of 
the  Guillemots  and  Auks,  young  birds  of  the  scHBon, 
swimming  on  the  smooth  sea.  These  birds  certainly 
do  look,  when  swimming,  exceedingly  like  ducks,  and 
justify  the  mistake  of  the  poor  Welsh  woman  the 
boatmen  were  quizung  about.  She  had  lived  all  her 
life  without  erer  seeing  the  sea;  but,  coming  to 
Llanelly  in  her  old  age,  saw  tiie  young  Mers  swim- 
ming in  the  Bay.     Oh,  what  a  pity  1    says  the  bene- 
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Yolent  old  woman ;  "  some  poor  hodj  has  lost  their 
dacks,  aad  here  they  are  swimming  in  this  great 

pond !  " 

Our  old  Palinuvus  a-  c:armlous  on  the  habits  of 
birds.  One  or  two  things  which  he  told  me  seemed 
wortli  recording,  as  I  knew  him  to  be  a  man  of  yeracity. 
The  Guillemot,  or  Mer,  as  he  calls  it,  will  neyer  for- 
sake her  young  while  the  latter  are  helpless ;  and  if 
they  be  pursued  iiud  taken  into  a  boat,  the  motlier 
bird  will  follow,  and  shouts  and  even  stones  will  not 
avail  to  drive  her  away.  If  tme,  this  is  a  pretty  trait 
of  maternal  aflbction. 

A  Oormorant  was  watching  from  the  topmost  edge 
of  one  of  the  slender  columnar  peaks.  Suddenly  he 
swooped  down  upon  the  sea,  and  disappeared  beneatli 
tlie  surface,  but  presently  emerged,  bearing  in  his 
beak  a  silyery  fish,  which  he  carried  back  to  his 
watch-tower.  Then  he  gave  a  toss  of  his  head 
upward,  and  withont  seeming  to  lose  his  grasp  of  the 
prey,  so  turned  it,  that  it  was  swallowed  head  foremost. 
This  is  the  universal  custom  witli  piscivorous  birds, 
to  swallow  their  finny  -victim  head  foremost ;  and  the 
necessity  of  it  will  appear,  when  we  consider  the  mode 
in  which  the  fins  and  spines  fireqnently  project.  Bnt 
even  instinct  is  sometimes  at  fault ;  and  the  incident 
we  had  just  seen  gave  occasion  to  old  Tommy  to  draw 
again  on  his  stores  of  zoological  memory. 

Once  upon  a  time  I  was  in  Milford  Haven :  I  see 
a  Comcral  [Cormorant]  catch  a  gurnard.  He  had' 
got  'un  hold  by  the  tail ;  and  whether  he  forgot  to 
throw  'un  up,  I  don'  know,  but  he  tried  to  swallow 
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'un  80.  The  prickles  took  him  in  the  lluoat,  and— 
bless  ye,  Sir  I  he  turned  over  in  a  minute  I" 

Two  men  were  thndding  the  rockj  inlets  and  pas- 
sages in  a  boat,  pursning  the  same  occnpaHon  as  the 
''GomoraL"  One  sculled  the  boat,  while  the  other, 
standing  in  the  bow,  ]Vrobed  the  fissures.  He  had 
a  barbed  spear;  and  ^vhen  he  came  to  a  likely  hole, 
lie  thrust  in  his  weapon,  and  brought  out  a  writhing 
Conger  Eel.  Sometimes  he  wonld  insert  a  bent  iron 
rod  into  a  bole,  and  drag  out  a  great  Crab.  Either 
Bort  of  game  was  acceptable. 
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CAEEW  CASTLE. 

Scotsborough  and  Gamfreston  —  St  Florence — Fiue  View — Curew 
Cross— Caatle — Confessional  and  its  Pit— Crnelty  of  Popery — 
Festive  CharagLer  of  Carevv — Stale  Kooms — Historic  Associa- 
tions— Bamparts — A  Iiird-pmsed  Fox— Yiper^sBaglois  — 
Tooraameni  of  Sir  Bfajra. 

July  IStb. 

Abthub  had  a  gretft  wish  to  see  Carew  Castle ;  and 
as  this  was  the  last  day  he  could  spend  with  us,  we 

clctcmiincd  to  make  a  trip  thither,  whence  he  might 
strike  off  to  Narberth  to  coritiinie  his  pedcBtrian  tOTir. 

We  passed  by  Scotsborough,  and  through  Gum- 
freston ;  of  which  I  will  not  say  anything  more  at 
present,  than  that  they  ate  both  as  pictoresqiie  little 
places  as  well  can  be,  because  I  mean  to  have  a  longer 
look  at  them  one  of  these  days.  Wc  got  another  and  a 
nearer  glance  at  St.  Florence  than  that  which  we  had 
taken  firom  the  Bidgeway,  when  going  to  Pembroke 
the  other  day;  and  certainly  it  improyes  npon  ac- 
quaintance. It  lies  in  a  most  beantifnl  wide  valley, 
,  all  full  of  hedges  and  rows  of  trees,  and  clumps  of 
wood ; — that  variegated  sort  of  scenery,  which,  though 
it  does  not  tell  in  a  picture,  is  so  very  charming  to 
look  upon  in  nature.  The  amphitheatre  of  hills  sloping 
away  on  all  sides,  chequered  all  over  with  many- 
tinted  fields,  from  the  fresh  green  of  the  after-grass, 
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to  the  full  yellow-hrown  of  the  ripe  wheat ;  the  tall 
square  tower  of  the  village  church,  so  chaiacteristic 
of  the  Flemish  settlement  of  the  county,  with  the 
little  grey  village  clustering  round  it,  like  a  group  of 

children  round  tkcir  muthei  ^lotLer  Church/'  Ar- 
thur said),  all  buried  in  dark  trees,  with  peeps  of 
meadows  between,  so  vividly  verdant; — ^altogether 
made*  a  most  inviting  scene. 

Then  a  fine  peep  at  Procella  Peak  far  away  to  the 
right,  intensely  blue ;  and,  from  the  same  spot,  looking 
behind  us,  Caldy  Island,  and  the  shining  sea,  and 
Tenby  crowning  the  promontory  which  juts  out  into 
it,  and  the  purple  peninsula  of  Gowerland  sleeping  on 
the  horizon  beyond  all. 

And  now  Carew  Castle  suddenly  starts  into  view 
immediately  in  front  of  us,  as  if  the  high  road  would 
lead  us  right  through  the  old  gateway.  This  unex- 
pected apparition  of  the  magnihoent  pile  is  particu- 
larly striking ;  and  though  it  has  not  the  advantage 
of  standing  on  an  elevation,  yet  its  own  inherent 
grandeur  is  sufficient  to  command  admiratiun. 

Before  we  entered  the  Castle,  however,  we  turned 
aside  at  a  bend  of  the  road,  to  look  at  an  ancient 
Gross  of  stone,  which  stands  on  a  bank  by  the  way- 
side. It  is  a  thin  slab,  carved  with  interlaced  work 
in  sections,  of  very  elaborate  workmanship,  though, 
by  the  storms  and  frosts  of  acres,  now  much  defaced. 
Behind  there  is  an  inscription,  which  baJQOied  our 
accumulated  learning  to  decipher;  the  chaiacters 
seemed  to  my  unantiquarian  eye  to  resemble  the 
Irish,  but  they  too  are  much  worn.  This  Cross  is  in 
all  probability  much  more  ancient  than  the  Castle. 
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A  respectable  looking,  an(^,  for  his  condition,  intel- 
ligent, man,  the  model  of  an  English  hind,  comes  out 
of  a  cottage  with  »  key,  and  opens  the  modem  gate 
of  iron  han,  which  guards  the  precincts  of  the  ruin. 
We  pass  nnder  the  gateway  with  its  portcullis,  its 
holes  for  the  effusion  of  molten  lead,  and  the  warder's 
tower  above.  The  Chapel  on  the  right  of  the  great 
quadrangle  has  a  crypt  beneath  it,  and  each  has  a 
confessional ;  behind  the  penitent's  cell  in  the  Chapel 
is  the  dungeon  hole  again,  passing  down  below  the 
crypt ;  the  guide  said  that  the  hole  had  been  explored, 
and-"  many  boues  "had  been  fouiid  in  it. 

It  is  good  to  see  such  places  with  one^s  own  eyes ; 
they  form  a  solemn  speaking  testimony  to  those  grim 
realities  which  it  is  too  mnch  the  fashion  to  think 
lightly  of,  or  boldly  to  deny,  in  this  age, — the  meici* 
less  cruelty  and  bloodthirstinesa  of  Popery,  wherever 
and  whenever  dominant  The  sight  of  this  dark 
dungeon,  as  of  that  in  Pembroke  Castle  be£oze,  caused 
me  to  breathe  more  heartily  die  prayer,  that  this  nation 
may  never  again  be  taken  captive  in  the  Papal  toils. 

I  need  not  go  in  detail  over  the  splendid  edifice. 
The  character  of  its  architecture  suggested  the  lordly 
mansion,  rather  than  the  baronial  fortress.  Pembroke 
breathes  of  grim  war ;  Caiew  of  gay  ^DStiyity ;  not 
but  that  the  towers  and  battlem^ts  and  loopholes,  even 
here,  spoke  of  those  who  watched,  spear  and  shield  iu 
hand,  while  others  feasted. 

The  great  state  rooms,  including  the  ban(][ueting' 
hall,  the  ball-room  and  the  drawing-room^  190  feet 
in  length  (as  we  were  told)*,  axe  comparatiyely  modem, 
with  magnificent  windows  of  carved  freestone,  some 
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of  them  projecting  BemicirculArij ;  fragments  of  glass 
•till  remain  in  the  stone  sashes.   The  old  peasant 
affinned  that  this  portion  of  the  Caatle  was  added  by 
Lord    Carew,  when  expecting  Queen  Elizabeth  to 

be  his  guest.  If  so,  the  invitation  must  have  been 
somewhat  long  pending;  but  Leland,  with  more 
probabilitjTy  attributes  tlie  suite  to  the  renowned 
Sir  Bhys  ap  Thomas  in  the  time  of  Miaabeth'a 
grandfather.  In  one  diamber,  containing  a  beantiM 
lire-place,  the  Tudor  arms  are  finely  carved  in  an 
escutcheon ;  and  tradition  assigns  this  as  the  room  in 
which  Henry  YII.  was  entertained,  on  his  way  £rom 
Milford  Haven  to  Bosworth. 

The  walls,  as  in  so  many  andent  mansions,  are 
perforated  with  narrow  passages,  the  exbtence  of 
which  was  doubtless  kept  secret  from  all  but  the 
heads  of  the  inhabiting  family,  to  facilitate  escape  in 
ntmost  need.  Some  of  these  we  saw,  though  much . 
dilapidated. 

Access  is  easy  to  the  ramparts  and  towers ;  and  from 

one  of  the  corner  bastions  we  had  a  noble  view  down 
into  the  great  banquet-hall.  An  amusing  contretemps 
occurred  here.  I  happened  to  quote  the  words  of 
Ossian^— The  fox  looked  out  at  the  window ;  the 
rank  grass  waved  round  his  head.  Desolate  is  the 
dwelling  of  Moina ;  silence  is  in  the  house  of  her 
fathers;" — when  the  peasant,  wlio  only  indistinctly 
heard  what  I  had  said,  replied/'  Yes,  Sir!  that  is  the 
yery  window,  where  you  be,  that  the  fox  jumped  out 
of.  I  was  in  here  below,  rummaging  about,  and  I 
smelt  a  fox ;  I  told  the  gamekeeper,  and  he  turned  in 
a  terrier  that  soon  roused  'un  up.  The  varmint  act'ally 
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xuu  up  the  staircaae,  and  jumped  right  out  at  this 
window." 

What  became  of  him  ?'  * 

Became  of  him  I   Killed  as  dead  as  a  stone*** 

Walking  around  the  summit  of  the  walls  of  another 
tower,  I  saw  a  flowering:  plant  <>f  l)riiliant  blue, 
springing  from  the  edge,  and  arching  over  the  interior. 
I  reached  it :  it  was  the  Yiper^a  Bugloss,  a  curious 
plant  as  well  as  beautiful,  eyerj  part  studded  with 
black  glossy  tubercles,  and  with  silver  hairs,  like 
those  of  a  lioary  head.  It  seemed  to  me  a  touching 
symbol  of  the  Castle,  beauty  and  age  combined.  Or, 
to  quote  a  more  charming  simile, — 

 beantiMitUoooM, 

Gleuniog  above  the  raSnM  toirer 
Z0e  mtfdight  ever  tonM* 

As  we  looked  down  from  the  lofty  battlements  of 
these  now  dismantled  towers,  our  thoughts  could  not 
help  recurring  to  that  scene  of  courtly  splendour 
which  forms  the  most  prominent  point  in  the  long 
history  of  Carcw,  the  Tuurnament  of  Sir  Rhys  ap 
Thomas.  These  fields,  now  so  bare  and  desolate, 
were  covered  with  a  glittering  pageant ;  the  gay  scarves 
and  painted  shields,  and  nodding  crests  of  the  knights, 
their  glittering  armour,  their  •  prancing  steeds,  the 
standards  and  pennons  that  floated  in  the  breeze,  the 
gorgeous  coats  of  the  heralds,  the  many-coloured 
devices  of  the  stjuii  t  s  and  retainers,  the  gay  dresses 
of  the  ladies, — must  have  formed  a  strong  contrast  to 
these  silent  and  mouldering  grey  walls. 

Bat  perhaps  you  do  not  remember  the  incident  to 
which  I  refer.   Then  I  wiU  describe  it,  as  I  leatn 
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the  parlictilan  out  of  the  old  duonielen ;  for  a  pageant 

such  as  this  was  a  thing  that  thej  delighted  to  dwell 
upon. 

THE  TOURNAMENT  OF  CABEW  CASTLE. 

Sir  Rliys  ap  TlionKis  determined  to  hold  a  grand 
Tournament  at  his  Castle  of  Carew,  in  honour  of 
St.  Greorge's  day.  Bj  public  invitation  knights  and 
gentlemen,  with  their  retainers,  assembled  from 
all  parts  of  Wales,  not  omitting  the  ladies,  of  ^course. 
Five  hundred  military  guests  responded  to  the  call, 
and  as  many  more  were  gathered  as  spectators. 

The  festival  lasted  £ve  days.  Two  of  these  were 
occupied  in  preliminary  ceremonies,  the  third  was 
St  George's  day.  Sir  Ehys  and  the  chief  of  his 
guests  paid  a  visit  to  the  Bishop  at  Lamphey  in  great 
state,  and  tlie  Bishop  with  his  clergy  returned  to  the 
Castle  to  dinner. 

The  banquet  was  spread  in  the  great  Hall ;  this 
magnificent  room,  doubtless,  where  the  grand  win- 
dows look  out  towards  the  north.  Here  two  tables 
ran  through  the  whole  length,  and  there  was  a  cross 
table  at  the  head  for  the  presence  (only  imaginary, 
however,)  of  the  King. 

And  now  the  Bishop  said  grace,  the  King's  chair 
was  turned  in  token  of  his  absence ;  the  guests  ^<  on 
their  hats,  and  dined;  the  bards  attended  in  their 
places,  and  the  intervals  of  conversation  were 'filled 
by  music/' 

On  the  next  day  was  the  grand  Tournament ;  the 
challenge  was  given  by  Sir  (riyffudd  ap  Bhys,  the 
son  of  Sir  Bhys,  and  was  accepted  by  Sir  William 
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Herbert,  each  supported  by  a  number  of  other  noble 
knights*  It  was  a  well-contested  field ;  many  a  lance 
was  sbivered,  many  a  helmet  deplumed,  and  not  a 
few  of  the  knights  on  both  aides  nnhoned.  So  equally, 
in  ^t,  wm  the  socceaaes  and  the  feilnreadiatribated, 
that  the  presiding  judge,  wiio  was  none  other  than 
the  great  Sir  Kliys  himself,  found  the  scales  of 
victory  evenly  balanced,  and  declared  himself  unable 
to  awaid  the  pahn,  without  injustice,  to  either  paxtjr. 
And  so  they  retired;  the  noble  host  fiusetionsly 
exhorting  his  guests  to  look  well  aflter  those  ladies 
at  home,  whose  cause  they  had  so  valiantly  maintained 
in  the  field." 

On  the  fifth  day  the  same  opponents  contended  in 
all  kinds  of  gymnastic  exercises ;  and  here  again  the 
line  was  evenly  drawn ;  nevertheless)  in  the  chivabrons 
politeness  of  the  time,  the  award  was  given  (by  pre- 
vious agreement  between  Sir  Rhys  and  his  son)  in 
£&vour  of  Sir  William  Herbert.  After  this,  the  whole 
assemblage  rode  to  Gaermarthen,  where  Sir  Bhys 
once  more  entertained  his  guests  at  dinner,  and  bade 
them  farewell. 

And  tlius  ended  this  grand  spectacle ;  of  w iuch  tlie 
chronicler  has  recorded  to  its  honour,  that  the  five 
days  that  these  thousand  people  were  feasting  and 
vying  with  each  other  for  snperiority,  passed  without 
one  quarrell,  erosse  worde,  or  unkynde  looke  hap* 
penyng  betwene  them." 
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Fn^eeilag  Bi^ge— B«j  of  Sand— Dftrk  Fdol— Pine  Anemoiie— 
BluidyBieiilA— Lwg*  EoUb  —  An  Kaemy  to  Zoophytes  —  Its 
Spawn  —  Scale-worm — Soft  Crab  —  Yiotet  JPIdiUer — Aqoatio 
Harlequin  —  Its  Leaping-polcs  —  Scale  armour  —  M icroscopic 
AppewBiice  of  the  Scales — Their  Bibs — Undulationa—Stalk. 

July  14th. 

As  70U  stand  at  the  mouth  of  the  Third  Cayem  of  Bt. 
Ga1iieniie*8| — I  moan  on  the  Bouth  flide^  which  I  have 
all  along  considered  as  the  entnmoe  side, — yonr  pro- 

gresH  outward  is  stopped  by  a  great  ridge  of  rock, 
which  ruiiH  out  across  the  sands  into  the  sea.  It  is 
true  that,  by  wading  out  into  tlie  shallows,  jou  may 
round  this  promontory,  which  otherwise  seems  to 
present,  like  the  terrible  Bojador  to  the  early  Porta* 
guese  navigators,  an  insurmountable  barrier  to  your 
maritime  discoveries  in  this  direction. 

However,  not  choosing  the  direful  alternative  of 
wetting  my  feet«  I  boldly  determined  to  attempt  the 
pxecipice  itself.  Now  possibly  you  are  thinking  of 
some  perpendicular  cliff  a  hundred  feet  in  height ; — 
II u,  tliis  was  not  so  high,  nor  nearly.  In  short,  I  will 
say  nothing  about  the  height.  But  it  was  very  rough, 
full  of  yeiy  sharp  points,  and  honeycombed  edges, 
with  narrow  shelres,  just  wide  enough  to  shuffle  along 
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upon,  holdiiig  on  to  the  rock,  like  a  woodpecker  on 
the,  trunk  of  a  tree. 

And  thiiB  I  got  round,  till  I  opened  a  pretty  little 
bay  of  amooth  sand,  the  inviting  look  of  wkieh  in^- 
dnoed  me  to  persevere.  This  latter  part  was  the 
worst  of  all,  for  it  was  difficult  work  to  get  down 
without  a  fall ;  but  the  margins  of  the  hollows, 
though  sharp  to  the  ieet,  gave  good  hold  to  the  hands ; 
and  the  bamades  that  crowded  the  lower  portions 
made  it  anjthing  bat  slippery.  I  did  not  care  about 
returning;  £)r  you  may  set  it  down  as  an  axiom  in 
clifF-climbing,  that  wlierever  you  can  descend  without 
sliding  or  leaping,  you  can  certainly  ascend. 

The  rocks  have  an  imposing  appearance,  when  yoo 
are  on  the  sands  in  front  of  thenu  The  limestone 
strata  slope  np  from  the  sonth  at  an  inclination  of 
about  45 to  the  horizon,  and  are  broken  short,  like 
the  courses  of  massive,  masonr}^.  Tlicre  are  large  caves, 
but  they  are  not  perforate,  except,  indeed,  that  one 
of  them  has  a  lateral  opening  by  the  side  of  the  pnn- 
dpal  entranoe.  All  of  these  were  too  fieur  up  on  the 
beaeh  to  afford  anything  in  the  way  of  natural  history, 
and  on  climbing  up  the  rocks  on  the  south-cast  side, 
where  there  are  several  pools  that  seemed  promising, 
they  all  were  barren,  till  I  poked  my  head  into  a 
dark  hole,  where,  in  a  little  basin,  there  basked  the 
finest  Bunodes  crasaioomtB  that  I  had  ever  seen.  He 
was  indeed  a  magnificent  fellow,  and  iuUy-blown, 
with  his  thick  tentacles  distended  to  their  utmost, 
and  their  beautiful  tints  softened  and  blended  with 
the  pelhtcid  parts  in  the  most  charming  manner. 

The  bottom  of  this  dark  pool  was  studded  with 
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£eui-like  fronds  of  the  Bhodijmenia  lacimata^  very 
rich  in  hue.  Unfortunately  I  am  not  able  to  pre- 
serro  this  Xoyelj  Alga  alive ;  I  suppoae  darknesa  is 
not  only  congeidal,  but  neceasarj  to  it ;  for  in  a  glass 
vase  it  yery  speedily  loses  all  its  crimson  colour,  and 
becomes  a  mere  white  membiaiie.  Delesseria  san" 
gumea^  which  is  tlie  companion  of  HJiodymenia  in 
these  obscnie  retreats,  is  also  precarious,  bat  perhaps 
not  qnite  so  sensitive.  It  generally  decays  at  the 
base  of  the  midrib,  whidi  sloughs  off,  and  becomes 
whit'%  though  this  may  continue  tor  weeks,  and  even 
months,  before  the  frond  loses  its  beauty,  or  seems 
much  the  worse.  So  little  dependent  for  life  are  the 
Algaa  on  their  roots^  which  are  rather  adhering  than 
nourishing  organs. 

At  the  foot  of  the  rocks  I  found  a  fine  EoUa  jmpil-' 
Idsa,  one  of  the  largest  of  our  Nndibrancli  Molhisca, 
(except  that  giant  Tritonia  Hombergii^  which  is  nearly 
thrice  the  size,)  being  two  inches  and  a  half  long,  and 
an  inch  wide.  It  is  grey,  with  the  papilln  veiy 
numerous  and  uniformly  crowded,  and  is  always  con- 
spicuously marked  by  a  triangular  spot  of  white  on 
the  forehead.  It  is  a  fine  inhabitant  of  an  Aquarium  ; 
but  if  yon  put  it  in,  beware  of  it,  for  your  Actinia 
will  be  pretiy  sure  to  suffer.  I  have  had  large  Ane- 
mones torn  up  and  eaten  bit  by  bit  by  this  great  grey 
Nudibranch,  more  than  once  or  twice.  In  the  vicinity 
of  this  specimen  there  were  several  coils  of  its  spawn, 
attached  to  the  under  sides  of  loose  stones.  This  is  a 
curious  object,  resembling  a  thick  cord  of  white  jelly, 
wound  round  and  round  in  a  spiral  of  several  turns ; 
the  line  not  following  the  simple  curve,  but  undu- 
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latin g  to  and  fro  as  it  goes.  The  spawn  of  all  this 
order  of  Mollnsca  is  interesting"  and  often  beaiuiful. 

Under  a  stone  there  was  one  of  those  fiat  worms 
whooe  back  ia  coveied  with  two  rows  of  circular  orer* 
lapping  scales,  a  rather  large  specieB  of  JWfiuw.  A 
bwefooted  mehin  afforded'  me  another  opportunity  of 
testing  the  value  of  **  popular  zoology.'*  "  That 
there's  a  pig.  He  gets  into  fish  ;  he  crawls  througli 
the  fish's  mouth,  and  eats  all  his  belly  up."  The 
child  had  endently  eonfoimded  tiie  halnts  of  the 
creature  with  those  of  the  parasitic  Gmstacea,  (as 
the  Cymothoadce  and  the  Caligidcc,)  which  are  found 
attached  to  the  interior  of  the  mouth  of  fishes ;  hut 
the  consumption  of  the  belly"  was  probably  his 
own  deduction  firom  the  piemites.  It  is,  howeyer,  a 
enriooB  worm,  and  interesting,  from  its  stmcture  at 
least;  of  its  habits  we  know  little,  ^cept  that  it 
crawls  about  under  stones  at  low-water  mark,  holding 
fast  to  their  under  surfaces. 

One  of  the  dark  cavities  contained  a  young  indiyi- 
dual  of  the  datable  Crab  {Cancer  pagurus)  in  soft 
oondition,  having  recently  nndergone  tiiat  wonderful 
operation,  the  spontaneous  rejection  of  its  entire  crust, 
as  a  man  would  throw  ofi"  a  suit  of  clothes  which  were 
becoming  too  strait  for  his  increasing  portliness.  And 
in  another  cavity  close  by  I  caught  a  glance  of  a  iull- 
grown  male  of  dieYiokt  Fiddler  (Pifriimuspuiber),  in 
high  colour,  and  in  prompt  readiness  for  war.  This 
is  the  most  brilliantly  ornamented  of  all  our  Crabs, 
being  painted  with  violet  or  azure  and  rich  scarlet,  on. 
a  greyish  ground.  It  holds  a  prominent  rank,  also 
for  size  in  its  class,  specimens  frequently  attaining 
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a  diameter  of  three  inches  across  the  carapace,  or 
"  shell,"  as  it  is  popularly  called.  It  is  also  one  of 
the  most  fierce  and  fearless,  pfeseating  its  huge  and 
shai-p-pointed  daws  gaping  widely  to  seize  its  foe  on 

any  intrusion.  * 
In  many  of  the  tiny  rock-pook,  not  only  just  here, 
but  also  on  the  other  side  of  the  island,  particularly 
those  that  occur  in  the  iiregtdarities  of  the  peipendi* 
calar  cliffii,  there  is  a  curious  phenomenon,  which 
pUEzles  a  tyro  not  a  little.  The  surface  of  the  water 
is  studded  with  very  minute  f^anules  of  a  ])iackisli 
or  rather  very  dark  blue-grey  hue,  cither  scattered  or 
gibbered  into  groups ;  and  these  atoms,  when  ap- 
proached, are  seen  to  leap  nimbly  about  on  the  water. 
It  is  difficult  to  catch  one  for  examination ;  but  by 
watching  one  as  it  alights  on  the  solid  rock,  you  may, 
by  bringing  down  the  wetted  tip  of  your  finger  upon 
it,  secure  one.  It  must  be  done  Tery  adroitly,  or  the 
nimble  harlequin  will  be  sure  to  evade  the  touch; 
yet  lightly  withal,  or  you  will  crush  the  delicate 
organization. 

.  For  these  atoms  are  soft-bodied  Insects,  belonging 
to  the  genus  Fodura,  which  is  literally  (as  I  need  not 
tell  you)  Foot-taiL  And  it  derives  this  name  £rom  the 
curious  structure  by  which  these  leaps  are  performed. 

The  Podura  is  a  little  grey  insect  with  six  feeble 
lec"^,  which  are  incapable  of  raising  its  body  from  the 
surface  on  which  it  crawls ;  but  its  hinder  extremity 
is  famished  with  a  fork  of  two  long  stiff  bristles, 
which  are  carried,  when  the  animal  is  at  rest,  dose 
up  under  the  belly.  When  it  would  leap,  however, 
this  fork  is  suddenly  and  forcibly  thrown  out  into  a 
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•inught  line  with  the  bodj,  projecting  behind ;  and 

by  the  impact  of  this  implement  on  the  giouiid, 
even  upon  the  surface  of  the  "water,  the  whole  aninial 
ia  jerked  bodily  into  the  air,  to  alight  as  it  maj 
happen ;  for  there  does  not  seem  to  be  anj  d^bite 
direction  in  these  jumps.  They  ofiten  leap  three 
inches  or  more ;  and  as  many  of  them  are  less  than 
one  sixtecntli  of  an  inch  in  length,  their  vaulting- 
powers  may  be  illustrated  by  supposing  a  horse  to 
jump  to  the  top  of  St.  Pajud's,  or  across  one  of  our 
lH>ndon  squares. 

But  there  is  another  point  of  interest  about  these 
tiny  tumblers.  Their  colour  is  derived  I'lum  a  cloth- 
ing of  scales,  densely  crowded,  and  so  put  on  as  to 
overlap  each  other  like  the  tiles  of  a  roof.  They  very 
closely  resemble,  in  form,  structure  and  arrangement, 
those  which  are  well  known  as  giving  the  brilliant 
array  of  hues  to  a  Butterfly's  wing.  As  in  this  latter 
case,  so  in  the  Podxira^  the  scales  are  removable  by 
the  slightest  force:  the  gentlest  touch  of  a  lady's 
finger  would  displace  them,  and  a  number  would  be 
immediately  seen  adhering  to  the  finger's  end. 

The  markings  on  the  scales  of  this  genus  used  to 
form  one  of  the  highest  tests  of  microscopic  excel- 
lence; and  still  those  of  some  species  are  used  for 
that  purpose,  though  characters  still  more  delicate  of 
resolution  are  now  found  in  the  sculpture  of  some  of 
the  Navkula,   Let  us  examine  some  of  the  scales  of 

the  Spring- tail. 

If  we  take  a  plate  of  thin  glass  (I  am  supposing 
you  have  a  good  microscope  and  its  accessories)  and 
lay  it  as  lightly  as  possible  on  one  of  the  insects, 
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slightly  pushing  it  a  little,  and  then  remove  it,  a 
large  number  of  the  scales  will  be  found  adhering  to 
the  glass.   This  may  be  laid  on  a  slip  of  common 

glass,  so  that  the  scales  may  he  betvreen  the  two 
surtaces ;  and  if  the  edges  of  the  thin  plate  be  now 
touched  with  thick  gum-water,  the  preparation  will 
be  presenred  free  from  dust  and  other  injury  for  an 
indefinite  period.  Now  bring  it  under  your  micro- 
scope, with  a  power  of  200  diameters,  and  you  will 
see  a  vast  iiumbcr  of  disks,  for  the  must  part  oval  in 
form,  or  nearly  so,  but  yet  with  considerable  diversity. 
For  some  are  nearly  circular,  others  semi-elliptical, 
the  ellipse  of  greater  or  less  length,  and  others  again 
nearly  rhomboidal.  They  vary,  too,  exceedingly  in 
size,  from  slytli  to  ^s^oo^li  of  an  inch  in  diameter,  and 
also  in  clearness.  But  in  order  to  judge  of  tins  it  will 
be  desirable  to  increase  the  magiiifying  power,  with 
a  corresponding  increase  of  illumination. 

Suppose  we  have  now  put  on  a  power  of  600 
diameters.  The  disks,  t,e.  the  scales,  are  proportion- 
ally augmented  in  dimensions,  and  we  can  sec  their 
markings.  They  consist  of  a  great  number  (from 
twenty  to  seventy,  according  to  the  size  of  the  scale) 
of  slender,  straight,  nearly  parallel  ribs,  which  run 
lengthwise,  and  of  a  delicate  membrane  stretched 
across  them.  The  ribs  project  consideralil}^  beyond 
the  connectmg  membrane,  at  the  extremity  of  the 
scale,  and  there  are  sometimes  visible  delicate  cross- 
lines  between  them.  It  is  evident,  from  careful 
examination  of  many  specimens,  that  the  scale  is 
composed  of  two  iaminai,  each  having  its  series  of 
ribs  and  its  connecting  membrane,  for  one  lamina  is 
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often  split  off  in  part,  when  the  difference  between  the 
two  is  readily  seen,  both  by  the  distinct  outline  of 
the  broken  part,  and  by  the  superior  transparency 
of  the  single  lamina.  In  this  the  ribs  are  to  he  seen 
only  by  altering  the  focus. 

Besides  the  longitudinal  ribs,  which  scarcely  de- 
viate from  true  parallelism,  whatever  may  be  the  form 
of  the  scale,  and  the  evanescent  cross-lines  between 
these,  there  is  another  set  of  lines,  which  radiate  in  a 
diverging  manner,  like  an  open  fan,  from  the  stem  to 
the  margin.  These  appear  to  me  to  be  produced  by 
very  delicate  undulations  of  the  plane  sm  lace. 

I  have  not  yet  spoken  of  the  attachment  of  these 
scales.  In  the  centre  of  the  basal  edge  there  is  a 
little  (^lindxical  stem,  very  much  like  the  qnill  of  a 
feather ;  it  is  set  on  not  in  the  same  plane  as  the  scale 
itself,  but  pointing  obliquely  downward.?,  as  is  seen 
by  focussing;  so  that  when  the  point  of  this  quill  is 
inserted  in  the  skin,  the  scale  does  not  slant  upwards, 
but  lies  quite  flat  This  is  an  exquisite  provision, 
which  we  do  not  see  even  in  the  feathers  of  a  bird. 
In  some  of  the  scales  the  outline  is  not  interrupted  at 
the  junction  of  the  stem,  and  in  some  it  actually  pro- 
jects in  an  obtuse  point ;  but  in  general  tliere  is  a 
deep  indenture,  and  the  outline  is  rounded  on  each 
side,  heart-like.  These  variations  are  the  exact  coun- 
terparts of  what  we  are  fomiUar  with  in  the  leaves  of 
various  trees  and  plants. 
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THE  CLATELIKA. 

Form  and  Appeuanee  of  CUTdliia— Ito  oreepiog  Boot—Brefttli* 
ing  Sac—Amy  of  dliatedCftlls— BeaniifulFlmomenoii— Ora 
— ^Birth  of  tho  Toaag— DoMription  of  it— Ita  DoTolopment 

Jaly  IStlL 

I  PROCEED  to  record  some  particulara  of  the  economy 
of  that  'pretty  crystalline  creature  that  I  fouii  l  m 
the   Korth   Cove   of   St.  Catherine's,  ClaveHna 

These  social  If ollnaks  are  animalB  of  veij  elegant 
appearance.   Each  indiyidxtal  Tcseinbles  in  shape  one 

of  those  ancient  ampliorte,  or  wine-ressels,  which 
were  without  feet,  being  set  in  tripod  rings^  tall, 
sloiult  r,  with  a  short  neck  and  narrow  month,  and  a 
little  handle  or  ear  on  one  side  of  the  neck.  Jnst 
snppose  the  jar  to  he  made  of  pure  crystal,  and  the 
ear  to  be  exchanged  for  a  suln  irdiiiate  orifice,  like  the 
mouth,  but  rather  smaller,  and  the  whole  to  be  viewed 
through  a  diminishing  glass, — and  the  likeness  is 
almost  perfect.  We  will  presently  reyeree  the  diop* 
trie  process,  and  endeavonr,  by  means  of  the  micro- 
scope, to  bring  our  little  Mollusk  as  near  as  we  can 
to  the  dimensions  of  an  amphora.  For  tlie  present, 
however,  let  us  try  what  we  can  make  out  with  our 
unassisted  eyes.   (See  Plate  Y.) 
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A  Group  of  Clavbllinae. 
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Half-a-dozen  or  more  of  these  little  crystal  pitcliers, 
which  are  usually  about  an  inch  in  height,  axe  found 
crowded  together, — ^the  ancients,  lemember,  used  to 
pack  their  amphoice  in  crowded  rows,— on  the  &ce 
of  the  rock.  By  searching  down  to  their  bases,  we 
fiiid  that  each  tapers  to  a  very  narrow  bottom,  where 
it  is  attached  to  (or  rather,  in  natural  order,  springs 
from)  a  slender  thread.  This  is  the  common  base, 
the  root-thread  from  which  shoots  up  each  indi* 
vidnal  in  succession,  like  young  plants  from  a 
creeping  root. 

My  friend  Mr.  Dyster,  of  this  town,  who  has 
studied  the  animals  of  St.  Catherine's  Caverns  for 
years,  tells  me  that  the  animals  in  their  vase*iike 
forms  are  annual,  and  that  he  thinks  this  creeping 
root  is  the  only  portion  that  is  perennial.  The 
animals  a])pear  first  rather  suddenly  at  the  spring- 
tides of  June  ;  for,  as  their  habitat  is  below  the  ordi- 
nary tide-level,  they  can  lie  searched  for  only  at 
springs.  In  the  autumn  they  die  away,  and  are 
sought  in  vain  during  the  winter  and  spring.  Their 
re-appearance,  Iniwever,  in  the  very  spots  where 
they  were  found  in  ])revious  years,  indicates  that 
some  principle  of  life  has  been  permanent,  and  that 
the  new  comers  are  not  the  young  of  the  season, 
produced  from  ova  cast  adrift  to  find  a  place  of  abode 
where  they  may. 

A  little  way  within  the  mouth  of  this  hj  aline  vase, 
where  the  neck  dilates  into  the  shoulder,  there  is  seen 
a  white  ring,-*the  hem  or  edge  of  what  looks  a  sac  of 
the  finest  muslin,  hanging  down  the  interior  for 
about  half  the  whole  length,  and  terminating  with 
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a  white  hem  as  at  tlic  top;  hoth  extremities  are 
thus  widely  open.  This  is  the  lespiratoij  oigan 
— ^the  lang  of  the  creature;  and  the  snrronnding 

water  constantly  pouring  in  at  the  gaping  mouth, 
passes  freely  tlirougli  this  open  sac,  bathing  all  its 
interior^  and  giving  off  its  oxygen  to  the  Yessels  that 
ramify  upon  it. 

On  bringing  the  creatoie  under  the  microscope  we 
discern  the  beantiM  structure  by  which  this  operation, 
so  essential  to  life,  is  performed.  The  internal  sur- 
face of  the  sac  is  divided  into  transverse  bands,  about 
fourteen  in  number ;  each  band  being  a  row  of  about 
a  hundred  long  oval  cells,  arranged  perpendicularly 
and  parallel  to  each  other.  The  cells  are  lengthened 
rings  of  cilia,  which,  waving  regularly  and  in  unison, 
force  on  the  currents  of  water,  and  probably  absorb 
the  vivifying  oxygen.  The  action  of  these  ever- 
working  cilia,  the  waves  of  which  appear  like  rapidly 
revolving  wheels,  is  very  beautiM ;  pleasing  the  eye 
by  their  constancy  and  regularity,  no  less  than  the 
mind  by  the  perception  of  their  perfect  fitness  for 
their  prescribed  function. 

There  is  a  curious  apparatus  in  the  interior  of  this 
sacy  tlie  object  of  which  seems  unknown.  It  is  not 
cylindrical,  but  indented  on  the  dorsal  side,  and 
ridged  on  the  ventral,  so  that  a  transverse  section 
would  be  heart-shaped.  The  indenture,  as  well  as 
the  ridge,  is  marked  by  an  opaque  white  granular 
band,  and  the  former  nins  through  the  centre  of  a 
series  of  triangular  flaps,  that  project  horizontally, 
like  brackets,  into  the  cavity  of  the  sac.  These 
flaps  are  membranous;  they  have  acute  points, 
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and  aM  capable  of  some  alteration  of  foim  and 
direction. 

In  the  narrower  part  of  the  body  is  placed  the 
stomach,  and  below  tlii;^  the  ovary,  from  whicli  a  tube 
ascends  towards  the  secondary  orifice — the  common 
outlet.  Bat  in  several  of  my  Bpecimens  there  is 
a  cluster  of  comparatiyelj  large,  pale  yellow,  globular 
eggs,  situated  near  the  termination  of  the  oviduct,  in 
the  dorsal  indenture  of  the  branchial  sac.  One  of 
these  ova  must  have  become  matured,  and  hatched ; 
for  I  have  just  found  a  little  new-bom  infant  Cla^ 
vdma^  danciffg  in  the  mter  immediately  aboye  the 
parent.  I  at  once  secured  it  with  a  capillary  tube 
of  glass,  tor  microscopical  examination. 

The  young  in  this  genus,  as  in  all  of  the  Ascidians, 
whose  development  is  known,  is  quite  unlike  the 
parent,  undergoing  a  metamorphosis  before  the  ulti<* 
mate  form  is  attained*  It  bears  a  considerable  resem- 
blance to  the  tadpole  of  a  frog  (see  Plate  VI.  fig.  a) ; 
consisting  of  a  large  ovate  body,  with  a  thin  and 
long  tail ;  and  the  resemblance  is  enhanced  by  the 
fact  that  the  whole  of  this  organ  is  absorbed  in 
the  process  of  growth,  and  every  trace  of  it  dis- 
appears. 

The  body  in  my  young  Clavclina  was  -^\t\\  of  an 
inch  long,  and  xi^th  wide ;  the  tail  was  -j^^tli  of  an 
inch  long.  The  body  consisted  of  an  ovate  envelope 
of  perfect  transparency,  in  which  a  multitude  of 
minute  clear  granules  were  irregularly  imbedded. 
Within  this  envelope  was  an  opaque  sub-quadrangular 
mass,  in  which  an  oblique  incision,  curving  down- 
ward, nearly  separated  the  frontal  portion  from  the 
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test.  The  frontal  part  bore  on  its  siimmit  two 
prominenoes,  which  were  somewhat  erectile  and 
contractile. 

The  tail  consisted  of  a  solid  axis,  enclosed  in  an 
ample  gelatinous  envelope,  the  edge  of  which  was  so 
subtile  as  to  be  detected  only  with  the  most  delicate 
foeossing,  and  the  substance  of  which  was  full  of 
granules  like  the  integnm^t  of  the  bodj.  The 
central  portion  of  the  axis  was  divided  by  transverse 
planes  into  an  imnieusc  number  of  joints,  and  looked 
like  the  vertebrse  of  a  fish. 

This  specimen  died  from  the  confinement  and  mani- 
pulation needful  for  its  microscopical  examination. 
But  I  marked  a  tiny  white  speck  adhering  to  the 
side  of  the  glass  jar  in  which  the  p^oup  of  ClaveUnce 
were  living ;  and  this  latter  I  snspected  tojbe  a  young 
one,  passing  from  the  tadpole  condition :  a  suspicion 
which  was  afterwards  confirmed.  Fig.  h  r^vresents 
it  as  it  appeared  under  a  lens,  July  4th,  at  9  a.m.; 
an  oval  ball  of  clear  jelly,  with  a  well-defined  oval 
nucleus,  much  more  opaque,  and  of  a  yellowish 
orange  hue.  Two  minute  prominences  were  budding 
from  the  lower  extremity. 

At  9  P.M.  the  same  day,  twelve  hours  after  the 
former  observation,  its  appearance  was  as  fig.  e ;  dif- 
fering from  the  former  by  the  nucleus  being  a  little 
more  condensed,  and  by  the  prominences  having 
increased  to  two  divergent  roots,  each  nearly  as  long 
as  the  body. 

The  next  morning  at  9  A.M.  a  more  decided  change 

was  manifest.  A  third  rootlet  had  projected:  and  the 
body,  which  wae  lengthened,  stood  up  from  the  &ce 
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of  the  glass  so  distinctly  lliat  I  eaiefuUy  detached  it, 

without  injury  (except  to  the  rootlets),  for  examination 
with  higher  powers.  All  the  essentials  of  an  adult 
ClaveUna  were  now  developed.  (See  fig,  d,)  The 
hranchial  sac  had  two  rows  of  oval  ciliary  cells ;  tlie 
stomach)  the  ovary,  and  the  heart  were  perfectly 
defined,  and  the  last-named  organ  wsb  |>erforming  its 
periodical  pulsations  with  beautiful  regularity.  The 

buccal  and  the  anai  orifices  were  indicated  by  promi- 
nences on  the  anterior  end  of  the  mantle ;  but  these 
were  not  in  contact  with  the  outer  tonic  (or  test), 
which  seemed  as  yet  imperforate.   As  the  circulation 

of  the  blood,  however,  was  vigorous,  I  presume  that 
it  was  oxygenated  by  general  absorption  through  the 
tissues,  since  no  currents  could  pass  through  the 
gill-sac. 

My  observations  here  terminated:  but  the  further 
progress  of  the  little  animal  would  of  course  present 

no  difficulty,  but  would  be  merely  a  giadual  growth 
or  development  of  the  parts  already  formed. 

There  are  probably  otlier  species  than  have  been 
as  yet  recognised;  for  Mr.  Dyster  found  and  showed 
me  specimens  from  the  Caverns,  which  displayed 
important  differences  from  tliis,  as  well  as  from  all 
the  other  species  described  by  ^1.  Milne-Edwards,  in 
his    Observations  sur  lea  Ascidiea  composees." 


Plate  Y.  represents  a  group  of  Chmltna  hpadi- 

formisj  magnified.  Two  adult  specimens  are  seen, 
with  several  young  buds  variously  advanced. 
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Plate  VI.  represents  the  metamuijiliQ^is  of  tlie 
species,  much  magniiied. 

a.  The  lanra  in  ita  firee  tadpole  state. 
The  same,  jiiBt  become  adherent 

e.  The  same,  twelve  hours  later»  with  the  root- 
thread  increasing. 

d.  Tlie  same,  after  t\Yeive  hours  more ;  the  internal 
organization  developing. 
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XIX. 

fiUKFACE- ANIMALS. 

Larva  of  a  Cral' — Comparison  with  Mr.  Couch's  Figure — Meta- 
morphosis— Result  ^  if  the  Change — Circulation—  Curious  Vessel 
—Purple-ringed  2tleduaa — Slructure  of  the  Eye — Prisuitj— Their 
Composition — Sagitta — Ita  Head— Spines — Digestive  Canal — 
Fins— Ey«»—Habite»-HiBtoi7— Zoological  Poaition. 

Amonq  the  BurfaceHswiroming  creatures  which  the 

Medusa-net  brought  in,  as  we  swept  along  from 
Tenby  throngli  the  Sound  which  divides  St.  Mar- 
garet's Island  from  Giltar  Point,  were  some  half- 
dozen  minute  Shrimp-like  Crustacea,  (See  Plate 
yiL)  Examination  showed  th^m  to  agree  in  every 
essential  point  with  the  second  or  Megalope  stage  of 
Porcellana  jjlatgcheleSy  as  lii^iacd  by  Mr.  Bell,  after 
Mr.  Couch,  in  Brit.  Cnif^t.  p.  Ivi.  g.  Yet  there  were 
sufficient  diversities  in  detail  to  prove  that  they  were 
not  speoiiically  identical ;  and  the  metamorphosis  of 
one  which  I  witnessed  induces  me  to  helieve  that 
they  belong  to  the  genus  Oalathea. 

Mr.  Couch  repre^ji  rits  the  long  appendages  to  the 
carapace  as  flexible  filaments :  in  my  specimens  they 
arc  certainly  stiff,  inflexible,  and  very  fragile  spines. 
The  anterior  one  is  quite  straight,  and  nearly  thrice 
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the  length  of  the  whole  body  from  head  to  tail.  It 
is  beset,  on  yanous  lines  on  its  surface,  with  short 
slender  Bpinnles  jointed  to  ahoulder-like  angles,  and 
not  serratores.   Its  interior  is  perforated  by  a  canal, 

which  dilates  and  narrows  irregularly.  The  cara- 
pace posteriorly  is  not  like  that  of  Mr.  Courh's 
figure*  It  is  semi-oval,  projecting  a  transparent 
convex  vault  far  over  the  part  where  the  abdomen 
is  attached  to  it,  as  is  seen  when  the  latter  bends 
down.  Its  extremity  gradually  tapers  into  two 
straight,  siiL-paraiiel,  stiff  spines,  about  as  long  as 
the  carapace  itself,  each  terminating  in  a  hooked 
point. 

The  abdomen  ends  in  a  spinous  plate,  but  this  is 
much  more  elegantly  lozenge-shaped  than  in  the 
figure  alluded  to;  and  the  spines  are  set  on  differ- 
ently. Each  of  the  two  latero-posterior  edges  of  the 
lozenge  is  cut  into  six  rectangular  teeth ;  and  each 
tooth  bears  on  its  hinder  face  a  long  spine  articulated 
to  it,  and  most  delicately  plumose  all  along  its  sides. 
The  hindmost  pair  of  spines  are  short,  and  are  set 
close  together,  side  by  side.  Besides  these  jointed 
spines,  eacli  lateral  angle  of  the  caudal  lozenge  pro- 
jects into  a  spine-like  tooth. 

Though  the  individuals  were  all  in  the  same  state, 
as  to  deyelopment,  there  was  some  difference  in  size.  I 
took  them  one  by  one,  with  a  glass  tube,  out  of  the 
vase  in  which  they  were,  to  put  them  into  a  glass 
trough  for  microscopical  examination.  The  largest, 
during  the  few  seconds  which  were  occupied  in  the 
process  of  dipping  out  the  next,  underwefU  a  mdor 
morphoBta,  I  had  observed  that,  after  skipping  about 
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the  trough  for  a  few  momeuts,  it  sank  quietly  to  the 
liottomy  where  it  lay  on  its  back ;  the  next  thing  that 
I  Baw  waa  a  much  more  Gxab-like  animal  (see  Plate 
Vni.),  moie  opaque,  redder,  much  larger,  but  lying 
on  its  Lack,  in  the  very  spot  where  a  moment  before 
1  had  seen  the  Mec^alope ;  while  close  by  it  lay  the 
transparent  ^my  skin  of  the  exuvioe* 

The  new  animal  was  evidently  now  in  its  final 
state,  needing  only  development  of  its  parts^  which  it 
•would  obtain  by  successive  moults,  to  acquire  the 
adult  form.  It  seemed  to  me,  however,  that  that  form 
was  certainly  that  of  Galaikta,  not  of  PorcpUana, 

I  submitted  the  exuviee  in  detail  to  a  power  of  220 
diameters,  and  thus  obtained  most  of  the  particulars 
of  stnicture  mentioned  above.  But  tiie  slough  of 
the  eyes  presented  one  of  the  most  exquisite  micro- 
scopic objects  that  I  have  ever  beheld.  They  are 
somewhat  pear-shaped,  with  the  facetted  portion  well- 
defined.  It  was  the  appearance  of  these  facets,  varying 
according  as  the  perfectly  hexagonal  outline  of  each, 
or  the  smooth  and  glossy  convexity,  came  into  focus, 
that  was  so  peculiarly  charming. 

Afterwards  examining  a  living  Megalope,  I  saw 
that  the  three  pairs  of  pencilled  limbs  did  not  repre- 
sent any  of  the  true  legs ;  for  the  transparency  of  the 
integuments  allowing  the  interiiir  to  be  clearly  seen, 
and  the  organs  of  the  imago  being  matured  and  just 
ready  for  sloughing,  I  perceived  with  the  most  beau- 
tiful distinctness  the  fingered  claws  (short  and  stumpy, 
it  is  true,  as  compared  with  their  perfect  form  in  the 
newly  freed  ^imago),  folded  ddwn  upon  the  breast 
within  the  skin,  the  second  pair  as  large,  and  traces 
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of  otheis  bentieath  ihem, — all  these  farming  two  great 
projecting  lobes,  slightly  moveable  beneath  the  thorax 
of  the  Megalope.  Of  these  lobes,  (  \  er,  wJiich 
occupy  a  bulk  nearly  equal  to  the  whole  carapace, 
not  a  trace  exists  in  Mr.  Couch's  figure. 

The  ciicolation  wasbeautifullj  clear.  The  pellucid 
colourless  globules  chased  each  other  by  starts  to  and 
fro,  as  the  eye  rested  on  the  afferent  or  tlie  efferent 
current.  It  was  distinct  in  some  parts  where  I  should 
scarcely  have  looked  for  it ;  as  all  over  the  lozenge-* 
plate  of  the  tail,  in  the  interior  of  the  eyes,  through- 
out the  posterior  spines  of  the  carapace,  and  the 
frontal  spine.  But  besides,  and  apparently  inde- 
pendent of  the  circulation,  there  was  a  singular  fusi- 
form vessel  in  the  ia4;ter  segnit  iits  of  the  abdomen, 
penetrating  the  tail-plate,  on  the  ventral  side.  This 
vessel^  now  and  then,  irregularly,  dilated  quickly, 
and  closed ;  the  wave  proceeding  upward  toward  the 
head,  but  only  for  a  short  distance,  and  unattended 
with  any  impulse  to  the  blood-globules.  It  could 
hardly  have  been  a  superficial  fissure. 

The  figure  in  Plate  VII.  was  taken  firom  a  Megalope, 
Bcaircely  dead,  for  the  drculation  was  still  proceeding. 

That  in  Plate  Vlll.,  firom  the  Imago,  af^er  death. 
Both  iigures  are  much  magnified. 


In  that  singular  recess  near  Lidstep,  that,  as  I 
have  said,  resembles  the  unroofed  area  of  some  vast 

Cyclopean  palace,  I  saw  floating  in  the  crystalline 

deep  several  specimens  of  the  well-known  Purple- 
ringed  Medusa  {Aureiia  <mrtta).    Having  dipped  up^ 
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in  mj  muslin  net,  a  specimen,  whioh  I  bronght  safely 
home,  I  took  the  opportuni^  of  examining  thie 

structure  of  the  eye  in  this  yery  common  species. 
It  a^ees  essentially  with  that  of  Chrysaora,  Peh/fia, 
aud  lihizoatoma*  Each  ocellus  consists  of  a  minute 
sac-like  vesicle,  pendulous  from  the  margin  of  the 
umbrella,  but  placed  within  a  cleft,  and  protected  by 
certain  veils  or  folds  of  gelatinous  membrane.  It 
presents  a  "beautiful  a])))earance,  viewed  as  an  opaque 
object  under  strouii;  li<j:ht :  for  the  sac  is  completely 
filled  A\  ith  prisms  of  crystalline  substance.  When 
crushed  between  plates  of  glass,  or  by  the  graduated 
pressure  of  a  compressorium,  the  individual  prisms 
become  scattered  and  confusedly  heaped  together, 
^nud  present  theniseh  es  to  the  beholder  under  variou3 
angles ;  so  that  the  great  majority  appear  of  unde- 
fined form,  and  resemble  grains  of  fine  siliceous  sand. 
But  stiU  many  among  them  exhibit  a  perfectly 
regular  shape,  and,  whether  viewed  vertically  or 
laterally,  are  seen  to  be  short  truncate  columns  of  six 
equal  sides. 

Before  any  injury  has  been  suffered  by  the  s^,  or 
any  distortion  of  the  position  of  the  prisms  has 
occurred,  they  lie  with  their  truncate  ends  at  the 
exterior  surlkce  of  the  mass,  so  that  they  must  be 

considered  to  radiate  liom  a  eentrc.  Yet  it  is  diilieult 
to  su])pose  such  an  arrangeiiieitt  unless  they  were 
cones  (which  they  do  not  appear  to  be,  but  hexagonal 
cylinders),  or  unless  their  extremities  left  considero 
able  interstices^  which  certainly  aie  not  visible,  the 
polygonal  sidies  appearing  to  be  in  contact  The 
close  resemblance  which  the  glistening  globe  of 
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hexagonal  prisms  boie  to  the  &cetted  eye  of  a  dragon- 
fly or  other  insect,  forcibly  stnick  both  Mr.Dyster 

and  myself,  and  failed  not  to  suggest  interesting 

comparisons. 

The  act  of  crushing  the  eye  with  a  plate  of  glass 
appears  always  to  fracture  many  of  the  prisms ;  and 
fiom  the  appearance  of  these,  as  well  as  from  the 
dose  examination  of  the  direct  ends  of  snch  as  are 

whole,  I  feel  sure  tliat  tlicy  arc  composed  of  con- 
centric layers  around  the  longitudinal  axis,  which 
occasionally  has  the  aspect  of  being  finely  perforate. 
There  are  also  occasional  traces  of  a  lamellar  stmo* 
tnre,  transverse  to  the  long  axis;  bat  this  is  more 
obscure. 

Very  many,  but  not  all,  of  the  prisms  exhibit 
a  well-defined  distinct  square  mark,  which  I  believe 
to  be  a  cavity  in  the  very  centre ;  bnt  Mr.  Dyster 
thought  it  saperficial.  The  extreme  delicatT*  of 
fbcnstng  requisite  for  the  decision  of  the  question, 
under  the  high  powers  which  were  used  such  as  550 
diameters),  prevents  my  speaking  positively  on  this 
point. 

The  prisms  varfr  exceedingly  inter  ae,  both  in  length 
and  diameter;  the  smallest  appear  to  be  situate  near 
the  basal  part  of  the  pyriform  sac. 

It  does  not  appear  that  these  bodies  are  siliceous, 
as  Professor  Forbes  suggests  on  the  authority  of 
Bosenthal,*  or  that  they  are  crystals  of  earthy  matter 
at  all;  but  rather  that  they  are  composed  of  hard, 
transparent,  organic  tissue,  analogous  to  the  crystal- 
line lens  in  vertebrate  animals.    When  treated  with 

*  Naked  !E^ed  MedossB,  p.  9. 
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Liquor  Pofassue,  ihey  speedily  became  amorplioaSi 
and  dissolved  into  a  turbid  fluid.  Another  lot,  im- 
mersed in  Nitric  Acid,  dissolved  in  like  manner^ 
iicqiuring  a  slight  tinge  of  green  daring  the  process. 
Not  the  slightest  efferrescence  or  distiirbaiiGe  was 
Tiaible  bj  the  most  careful  watching  under  either 
treatment* 


In  dipping  for  Mtdusce  with  a  surface-net  on  this 
coast,  as  well  as  off  the  harbour  of  Ilfracombe,  I  have 
taken  in  considerable  abundance  a  minnte  translucent 
animal,  which  is  one  of  those  debatable  forms  that 
mock  our  systematic  classifications.  At  first  sight  it 
bears  so  striking  a  resemblance  to  a  miniature  fish, 
that  one  is  ready  to  conclude  it  the  newlj-hatched 
fry  of  some  small  species ;  but,  on  microscopical  eza* 
mination,  the  structure  of  the  head  absolutely  pr^ 
dudes  such  a  supposition. 

The  animal  is  very  slender,  its  greatest  thickness, 
in  the  specimens  that  I  have  seen,  being  not  more 
than  ^th  part  of  its  length,  which  latter  varies  from 
one-fourth  to  three-four^  of  an  inch.  The  form 
(see  Plate  IX.  fig.  a)  is  almost  cylindrical;  but  at 
the  distance  of  nearly  three-fourths  from  the  head, 
it  diminialies,  somewhat  abruptly,  to  about  half  the 
former  thickness.  The  whole  animal  is  diaphanouS| 
and  almost  colourless. 

The  head,  which  is  the  most  singular  part  of  this 
little  creature,  is  in  form  not  unlike  that  of  a  snake 
(see  h  and  c),  being  somewhat  heart-shaped  in  yertical 
outline,  with  the  liind-liead  forming^  two  roimded  lobes, 
and  flat  when  seen  sidewise  but  here  the  resemblance 
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ceases.  The  sides  of  the  crown  of  the  head  aare 
formed  by  two  slender  honee  (if  I  may  familiarly  call 

tin  in  so),  or  pieces  of  apparently  cartilaginous  con- 
sistence, which  approach  each  otlicr  in  front.  To  the 
ontside  of  each  of  tliese  is  articulated  a  series  of  ciys- 
tallme  spines,  curved  in  a  scythe^like  form,  shaxphjir 
pointed,  and  set  parallel  to  each  other,  like  the  bent 
fingers  of  a  hand.  (See  c.)  Each  series  consists  of 
ten  of  these  scythes,  wliich  move  together,  opening 
and  shutting  horizontally,  or  nearly  so,  like  a  pair  of 
shears,  or  like  the  jaws  of  a  beetle.  The  whole  appa- 
ratus, when  widely  gaping  and  forcibly  closing,  looks 
truly  formidable;  and  reminded  me  of  a  horrible 
instrument  of  Pajjai  cruelty  wliicli  1  have  read  of,  as 
used  in  some  German  cities  during  the  middle  ages, 
which  consisted  of  a  number  of  scythe-blades  set  in 
opposing  rows,  and  worked  by  machineiy  across  each 
other. 

The  scythes  of  onr  little  **  fish  "  do  not,  however, 
cross  each  other ;  but  the  points  of  each  series  work 
across  the  points  of  a  like  number  of  teeth  set  in  a 
semicircle  near  the  front  angle  of  the  head,  and  point- 
ing downwairds.  (See  d,)  Besides  these,  theie  is 
another  series  of  five  teeth  on  each  side,  set  at  the  very 
extremity  of  the  upper  jaw.  (See  d.)  The  front  of 
the  iiead  is  formed  by  an  upper  and  an  under  lip, 
both  of  which  are  cleft. 

The  array  of  spines  and  teeth,  formidable  as  it 
looks,  appears  to  be  an  instrument  of  capture  and 
prehension,  and  not  of  laceration;  the  prey  seised 
being  received  entire  into  the  mouth,  which  is  narrow 
and  tubular ;  whence  it  passes  through  a  coustrictioQ 


Digitized  by  Google 


Digitized  by  Google 


I 
! 


Digitized  by  Google 
J 


m  FINS,  177 

into  the  digeative  canal.  This  is  a  simple  tube^ 
running  in  a  straight  line  through  the  gieater  part  o£ 
the  length,  with  occasional  fiiBifonn  enIargenientB» 
remote  from  each  other.   The  last  of  these  swellings 

is  very  small,  and  passes  through  a  substantial  dia- 
phragm, placed  just  at  that  part  where  the  thickness 
abruptly  tapers  to  the  tail.  (See  a.)  The  excretory 
orifice  appears  to  be  sitnate  below  this  diaphragm. 
Thence  to  the  extremity  a  fine  Hne,  the  edge  of  a 
vertical  memhnne,  divides  the  body  into  two  equal 
portions. 

The  fish-like  character  of  this  minute  animal  is 
heightened  by  a  finny  expansion  on  each  side  of  the 
tail^  forming  two  triangnlar  ample  lobes,  and  consist 
ing  of  a  subtile  geladnons  membrane  supported  by  a 

vast  number  of  diverging  cartilaginous  rajs,  of  the 
Buxt  delicate  tenuity,  and  set  very  close  toorether. 
They  appear  to  be  brittle;  for  the  points  of  many 
are  fteqnently  broken  off,  or  bent  np  with  a  sharp 
angle,  though  not  separated.  This  caudal  fin  resem- 
bles that  of  a  dolphin  rather  than  that  of  a  fish,  in  its 
form  ;  and  also  in  its  position,  being  set  on  horizon- 
tally to  the  plane  of  the  body,  and  not  vertically  like 
a  fish's  tail.  Two  other  fins  of  exactly  similar  stmc- 
tare  are  placed  on  each  side  of  the  body,  expanding 
horizontally.  The  middle  of  one  pair  is  opposite  the 
diaphragm;  the  other  pair  is  about  midway  in  the 
total  length.  Tlicy  appear  to  me  to  terminate  pos- 
teriorly with  a  shaxp  angle ;  but  the  extreme  delicacy 

•  T  have  never  seen  the  digestive  canal  other  than  cinpfy;  init 
Krohn  describes  it  as  occasionally  containint;  fragmeata  of  small 
fishes  and  Crustacea,  and  even  of  other  iiagiUcR. 
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and  tranaparency  of  the  membrane  preclude  mj  being 
absolutely  positive  on  this  point. 

The  upper  side  of  the  head  is  fbrniahed  with  tiro 
eyes  (see  b)y  each  of  which  is  seated  on  the  snrface 

of  a  clear  globose  body,  probably  a  ganglion.  The 
^ye  consists  of  a  pupil  of  black  pigment,  rather  square 
in  form,  surrounded  by  a  circle  of  very  minute  crys* 
talline  lenticular  bodies,* 

The  little  animal  mores  by  fits  and  starts,  -vibrat- 
ing its  neck  and  tail,  with  a  rapid  jerking  or  qniyer* 
iiiir  action,  somewhat  like  that  of  the  tail  of  a  fish 
wlicii  it  darts  througli  the  water.  In  like  manner, 
our  little  creature  shooiB  along  for  a  short  distance  at 
the  same  instant ;  and  when  the  impulse  is  exhausted, 
it  remains  still,  nntil  another  fltfiil  vibration  sends  it 
onward.  The  neck  is  fieqnentiy  bent  abruptly  to 
either  side. 

Under  the  microscope,  the  jaws  are,  every  now  and 
tiien,  suddenly  thrown  open  and  shnt  with  a  snapping 
action,  as  if  seizing  prey.  It  is  not  kept  alive  long 
in  confinement;  of  the  numbers  that  I  have  tsken* 

none  lived  much  more  than  a  day. 

Having  thus  enumerated  tlie  particulars  which  I 
have  personally  observed  in  this  very  curious  animal, 
I  will  briefly  add  what  I  have  learned  of  its  history 
fiom  otiier  sources.  It  was  first  seen  and  described 
in  1781  by  the  name  of  Bagitta  hipunekxta,  and 
seveial  other  species  have  been  since  added  to  the 
genus.   Its  very  anomalous  character  has  given  it  a 

'  Acoordintr  fo  ^\r.  TTnxler,  thf^e  crystalline  lenses,  or  eomeai, 
are  di^^po^ed  in  three  distinct  sets;  but  in  such  as  1  hftTe  obfiOTTed* 
tbej  form  aa  uninterrupted  circle. 
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great  inieieBt  among  zoologists ;  and  elaboiate  urres* 
tigfttioiis  haye  ImsL  made  into  its  stznctme  and  le* 
lations  by  Messrs.  Krohn,  Wilms,  and  Bnscb,  among 

the  continental  zoologists,  and  by  Mr.  Iluxley  iu  oui 
own  conntry.* 

In  the  general  form  of  the  body,  the  relative  pro- 
portions of  the  two  pairs  of  fins,  and  particalarly  in 
the  form  of  the  tail-fin,  which  was  forked,  my  spe- 
cimens differed  from  those  which  have  been  described 
Tinder  the  name  of  8.  hipttnctata.  These  differences, 
however,  may  have  depended  on  the  immaturity  of 
the  individnals  examined;  especially  aa  I  did  not 
detect  tiie  ovaries  which  are  described  aa  occapying 
the  hinder  part  of  the  body  in  front  of  the  diaphragm. 

The  natural  position  of  the  genua  in  a  zoological 
system,  is  still  a  sulijoct  of  much  uncertainty.  It 
has  been  placed  among  the  MoLLUSGA ;  but  that  view 
seems  now  to  be  pietly  well  given  np.  Common  con- 
sent seems  to  refer  it  to  the  Annulosa  ;  but  in  what 
particnlar  class  is  donbtftd.  Mr.  Hwdey  ingeniously 
suggests  t  its  affinity  to  those  singular  fresli-water 
members  of  the  Class  Arachnida,  the  Tardigrada — 
those  sluggish  bear-like  creatures,  with  four  pairs  of 
Tudimentaiy  feet,  armed  with  terminal  hooks,  that  are 
fi>nnd  in  the  sediment  of  ponds ; — '^the  rudimentary 
feet  with  their  hooks  being  [in  the  course  of  the 
development  of  the  young]  thrown  up  to  the  region 
of  the  head;'^  and  forming,  I  presume,  the  six  series 

*  Tezy  noeatly  the  ranilU  of  theie  inTOBtigations  have  been 
digested  into  an  able  Memoir  on  the  genus,  by  Mr.  Boak,  in  tht 

Journal  of  Microscopical  Science,  for  October  18(5. 
t  Sep.  Brit.  Aaeoe.        p.  77. 
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of  teeth  above  described.  Fatal  to  this  suggestion, 
however,  is  the  obaervatton  of  Gegenbanr,*  that  the 

young  leaves  the  egg,  presenting,  in  every  respect,  the 
characters  of  the  adult  Ba^itta, 


Plate  IX.  represents  SoffiUa  hipuncUsta^  and  some 
of  its  anatomical  details. 

a.  The  animal  seen  vertically,  magnified, 

h.  The  head  seen  from  above,  with  the  jaws  closed. 

c.  The  head  seen  from  beneath,  with  the  jaws 

slightly  open. 

The  fore  part  of  the  upper  jaws,  showing  the 

two  series  of  immoveable  teeth. 


*  8ieb.  and  KSIL  •'Zeitae^.  f  im,  t.  15. 


XX. 

THE  SUCKINChFISH. 

Two-spotted  Sucker— Its  Minuteaesa— Beauty— Parental  Care- 
Eggs — Birth  of  YcHiaf— Its  Appeinnee  under  the  Hieroflcope 
— ^Blood  Giienktion— Interest  cf  the  Speetade. 

Jnty  16tti. 

The  little  Two-spotted  Sucker  [Leptdo^oMer  hima- 
ctUatus)  that  I  dredged  a  few  days  ago,  has  afforded 
me  some  entertammeiit.  It  is  one  of  the  smallest  of 
British  fishes ;  this  specimen,  which  is  rather  above 
the  average  size,  being  scarcely  more  than  one  inch 
and  a  lialf  in  length,  and  less  than  hali  an  inch  wide 
in  its  greatest  breadth.  But  it  is  a  pretty  little 
creature  at  all  times,  and  this  individual  is  prettier 
than  nsual^  the  whole  upper  parts  being  quite  white, 
slightly  mottled  by  evanescent  specks,  while  the 
under  parts  are  pale  purplish,  the  two  lines  divided 
abrnptly.  On  cacli  side  there  is  a  dark  purple  oval 
spot,  surrounded  by  a  white  ring.  The  eyes,  which, 
as  I  have  elsewhere  stated,  move  independently,  are 
particularly  beantifnly  resembling  tmrqnoises  set  in 
tockets  of  gold. 

It  is  the  habit  of  tliis  tiny  fish  to  lay  its  eggs  in  the 
interior  of  old  shells  of  bivalves  that  lie  ou  the  bottom ; 
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and  it  would  appear  that  it  is  one  of  those  species 
which  exercise  a  parental  caie  over  their  offsprings 
watching  the  eggs  until  the  yoiing  aie  hatched. ,  We 
can  scarcely  caU  it  incnbation ;  Ibut  the  little  animal 

coils  itself  up  among  its  spawn,  adhering  hy  the 
sucking  disk  of  its  belly  to  the  interior  of  the  shell, 
and  continuing  there  with  remarkable  pertinacity.  I 
ha^e  kept  my  specimen  now  for  seven  days,  during 
the  whole  of  which  time  I  do  not  belieye  it  has  left 
the  old  cockle-shell  even  for  a  moment,  night  or  day, 
tlioudi  it  frequently  shifts  its  position  a  little,  now 
and  then  shuffling  half  round.  Yet  its  quarters  seem 
none  of  the  most  comfortable;  since  it  finds  room  to 
sit  only  by  coiling  its  tail  on  either  side  by  its  body. 

The  embryos  have  conttnned  to  be  matured  from 
day  to  day.  On  the  first  introdnctioii  of  the  nest 
from  the  depths  of  the  sea  to  the  light  and  warmth  of 
a  vase  in  my  window,  they  came  out  numerously  and 
rapidly;  bat  after  the  first  day  the  births  were  much 
less  frequent.  Now,  howeyer,  on  the  seventh  day  of 
captivity,  there  is  again  an  impolse  to  ihe  prooesBp 
and  the  remaining  eggs  are  hatching  f  ast. 

The  eggs  arc  interesting  objects  heneath  a  lens. 
At  first  it  seems  as  if  each  contained  only  two  black 
specks,  in  a  globule  of  pellucid  greenish  jelly ;  but  on 
doser  attention  we  perceive,  throagh  the  perfectly 
transparent  egg-shell,  the  form  of  the  little  embryo 
fish.  It  is  coiled  up  in  a  circle,  the  centre  of  which 
is  occupied  by  the  head  :  and  this,  which  is  by  far  the 
largest  portion  of  the  animal,  consists  almost  entirely 
of  the  two  staring  eyes.  As  soon  as  the  young  escapes, 
it  swims  along  by  a  wriggling  motion,  nsoally  seeking 
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the  surface  of  the  water,  and  that  side  of  the  glass 
which  is  next  the  light. 

I  put  one  into  the  live  box  of  the  microBOOpe,  and 
examined  it  with  a  power  of  220  diametexs.  The 
eyes  had  ihe  appearance  of  gems  of  a  brilliant  blniflh* 
green  colour,  the  rays  being  highly  refracted  and 
much  shattered,  or  as  if  the  eye  were  facetted  ;  though 
this  appearance  seemed  dependent  not  upon  the  sur-* 
face,  but  upon  the  internal  textiue.  The  expansion 
and  contraction  of  the  heart  were  distinct;  and  the 
eircnlation  of  the  blood-corptiscles,  both  arterial  and 
venous,  was  beautifully  visible,  though  they  did  not  dis- 
play any  appreciable  redness.  I  could  trace  the  course 
of  the  blood-currents  very  dearly,  as  they  passed  to 
and  fro  along  the  gill-rays.  Some  distance  behind 
the  heart,  a  large  bladder  filled  with  a  fluid  of  a  pale 
green  hne  was  conspicuous  in  the  general  colourless^ 
nessofthe  body;  it  was  doubtless  the  gall-bladder. 
The  whole  body  was  translucent,  but  studded  with 
black  specks,  each  consisting  of  a  number  of  ver« 
micnlar  black  lines  diverging  irom  a  central  dot. 
The  lower  jaw  displayed  a  single  marginal  series  of 
teeth,  set  in  close  array. 

There  was  something  very  interestinsf  in  being 
thus  enabled  to  examine  the  intimate  structure  of  an 
animal  so  highly  organized  as  one  of  the  Yertebrata. 
^  The  organization  comes  so  near  to  that  of  our  own 
bodies,  as  to  call  forth  a  closer  sympathy  in  one's 
feelings,  than  in  viewing  those  subjects  which  are 
commonly  placed  on  the  stage  of  the  microscope.  It 
was  not  merely  the  examination  of  vertebrate  tissues : 
the  fimctions  of  life,  of  vertebrate  life,  were  going  on 
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in  their  due  course  j  and  the  viscera  and  otliei-  internal 
organs  were  plainly  leyealed  iu  their  proper  places 
and  relations  to  the  general  whoie^  while  jet  their 
vital  operations  were  nnintermpted.  The  sight 
seemed  a  comment,  more  than  nsnally  striking,  on 
the  aduiiring  remark  of  the  inspired  Psalmist, — "  I 
will  praise  Thee,  for  I  am  fearfully  and  wonderfully 
madel"  (Ps.  cxxxix.  14) 
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TRAWLING. 

Tmwlera  getting  under  Weigh—Stem  XreeesBity— Particulars  of  tbe 
Bntetpriie— DeB«riptl<»n  of  tlus  (Mt— The  Tnwl^Beam^ 
Hetde—Tmwl  Bope— Poeket^Bridle— Warp— Cost-^Proeeaa 
of  TrKwling— The  Haul— Disposal,  of  the  7Uh— Bubbish— Its 
comparatire  Talue— Apathy  of  the  TmwIenH-Disappointed  Bx- 
pectationa— Plnmnlaiia— Lealy  BeMOMi^IU  Odour— Kiimber 
of  Cells—  Spinee—  Coverlid  —  Lip  —  Polype — Avicularium — 
;  Its  MoYements — I^vision  for  their  Fieedom — ^Papery  Sca^ 

July  174h. 

I  LIKE  to  stand  at  our  parlotur-window,  and  see  the 
Trawlen  getting  under  weigh  on  a  Monday  morning. 
The  dark  red  sails  are  shaken  oat,  and  lie  awhile 

flapping  against  tlie  booms ;  while  the  voices  of  the 
men,  lialf  song  half  cry,  "  Hoi  heave  ye  ho ! "  heaving 
up  the  anchor,  come  mellowed  and  softened  by  dis- 
tance on  the  ear.  Next  comes  the  harsh  creaking  of 
ihd  gaff  npon  the  mast,  as  the  mainsail  rises  up,  and 
up,  and  up,  till  it  is  "  all  taut up  goes  the  jib,  and 
out  glides  one  snug  little  craft.  She  creeps  round  the 
pier-head,  hauls  her  wind  and  makes  a  ti'averse  or 
two,  and  is  lost  to  sight  as  she  rounds  the  Castle 
HilL  One,  and  another,  and  anoiliec  follows ;  and  in 
a  few  minntjps,  the  litde  harbour,  that  was  crowded 
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with  tall  mastB,  ib  left  empt}r,  except  for  a  punt  or 
two,  aad  the  imwieldj  lighter  that  is  unloading 
yonder  steamer. 

Then  T  walk  into  my  little  study,  and  take  my 
stand  at  another  window  wliich  overlooks  the  sea  and 
St.  Catherine's.  Presently  the  fleet  appears,  from 
behind  the  Head,  all  close-hauled,  standing  awaj  to 
the  southward,  each  the  yery  counterpart  of  all  the 
others,  all  under  the  same  canvas,  mainsail,  gafF- 
topsail,  foresail,  and  jib.  The  morning  sun  gleams 
brightly  on  the  brown  sails,  but  the  sea  is  green  and 
wild,  and  the  sky  behind  them  of  the  hue  of  indigo. 
Eyerything  threatens  a  gale  itom  the  southward,  but 
the  bold  fellows  hear  the  call  of  duty  and  dare  the 
danger.  Who  will  give  their  wives  and  little  'uns 
bread  next  week,  if  they  bring  in  no  cargoes  of 
gurnards  and  thombacks  on  Friday  night?  Jack 
knows  that  will  neyer  do ;  so  he  ejects  his  tobacco- 
juice  to  leeward,  takes  an  additional  tug  at  his 
trowsers,  and  is  off  (to  use  his  own  felicitous  simile) 
**like  a  shot  out  of  a  shovel." 

Now  St.  Catherine's  cliflfe  shut  them  in ;  and  when 
they  reappear  on  the  other  side,  they  are  so  far  out 
in  tiie  offing  as  to  be  but  brown  specks.  Farewell, 
ye  bonny  Httle  sloops,  till  I  see  you  return  with 
a  load  of  fish  that  shall  put  ye  "  gunwales  under," 
a' most.  Meanwhile  I  will  go  and  chat  with  that  old 
salt  that  is  sitting  on  a  balk  of  timber  on  the  quay, 
^joying  the  genial  sun«  He  has  trawled  many  a 
yoyage  out  of  this  port,  and  he  shall  tell  me  all  about 
their  goings  on. 

About  five-and-twenty  or  thirty  vessels  compose 
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the  fleet  which  make  this  little  harhonr  their  head^ 
quarters  during  the  season.   For  the  most  part  they 

are  Brixliam  craft,  a  few  only  belonging  to  this 
vicinity.  The  large  capitals  that  we  see  painted  so 
conspicuously,  in  white  upon  the  black  bulwarks, 
indicate  their  respective  homes ;  the  initial  and  final 
letters  of  the  place  being  expressed.  DH.  is  fo!r 
Dartmouth,  whence  the  Brixham  men  generally  hail ; 
TY.  shows  tliat  two  or  three  are  owned  at  TenLy ; 
and  occasionally  MD.  for  Milford,  or  SA.  for  Swansea, 
point  to  the  w  est  or  east  of  this  place.  The  llfira- 
combe  boats  work  on  this  side,  but  seldom  run  in^ 
except  under  a  strong  south-east  gale.  All  the 
vessels  are  sloop-rigged;  elean,  well-built  boats  of 
about  thirty  tons  each,  fast-sailing,  yet  comfortable ; 
an  important  item  to  the  crew.  Some  of  the  new 
clippers  are  feiulty  in  this  respect :  everything  bemg 
sacrificed  to  speed,  there  is  no  comfort  for  the  men  in 
bad  weather. 

As  they  lie  in  harbour,  and  as  they  run  away  to 
sea,  ^ve  see  the  trawl  hoisted  np  to  the  mast-head, 
whence  it  depends  to  the  yessel's  side.  The  trawl  is 
a  net  of  conical  form,  running  off  to  a  point ;  it  is  about 
twenty-five  feet  wide,  and  ihirty<»five  feet  deep.  The 
upper  edge  of  the  mouth  is  fostened  to  a  stout  heam 
of  fir-wood,  twenty-five  feet  long,  the  ends  of  which 
carry  the  trawl-heads.  These  are  stout  flat  bars  of 
iron  bent  into  a  semicircle  of  three  feet  wide,  to  keep 
the  foot  of  the  trawl  (or  that  part  of  the  net  which 
is  to  drag  over  the  sea-bottom)  that  distance  below 
the  beam.  To  the  curve  of  each  head  is  fastened  the 
trawJrrope^  which  is  so  loose  as  to  recede  in  a  curve-* 
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tine  to  kalf  the  length  of  the  trawl ;  it  is  a  stoat  rope 
well  "  semd "  (or  coated)  with  spiuijam  for  pre- 
servation.  Within  the  bag  of  the  net  are  podcets, 

which  open  l)ac  k wards.  To  each  end  of  tlie  beam  is 
affixed  a  stout  ro[)c,  coining  to  a  point  m  front,  and 
thus  forming  a  triangle  with  the  beam  for  its  base : 
this  line  is  the.Mi^s/  and  at  its  point  it  is  connected 
with  a  strong  pulley  (the  %mrp)  by  means  of  a  block. 
The  warp  is  made  £urt  on  board,  and  it  is  by  hauling 
on  it  that  the  net  is  drawn  in  for  cxnini nation.  A 
new  trawl  costs  £50  or  £60,  and  the  boat  is  worth 
TihoMi  £700. 

When  the  fleet  has  arrived  at  the  trawling  groimd — 
which  may  be  this  side  of  Caldy,  or  on  the  outer  side, 

or  in  Tenby  Roads,  or  even  ferther  out  to  sea. — the 
ti*awl  is  hove  over  the  side,  and  tlie  vessel  runs  free, 
or  goes  on  a  wind  for  six  or  sometimes  twelve  hours. 
Now  what  I  have  said  <^  the  construction  of  the 
apparatus  will  enable  yon  to  nndentand  its  mode  of 
working.  The  weight  of  the  whole  affair,  especially 
of  the  iron  heads,  carries  it  speedily  to  the  bottom  ; 
tlic  buoyancy  of  the  fir  heam,  however,  keeping  that, 
and  consequently  the  upper  edge  of  the  net,  free  £rom 
ihe  ground.  The  way  of  the  boat  now  hauls  upoa 
the  tDorpy  and  through  it  upon  iJie  Mdle^  whicli 
drags  the  beam  along  transversely  to  the  course.  The 
net  then  trails  along  behind,  the  trawl-mj/e  dragging 
the  bottom  in  a  curve,  extending  some  twenty  feet 
behind  the  beam, 

'  Multitudes  of  fishes  of  difiGevent  kinds  are  lying 
quiet,  or  feeding,  on  tiie  bottom :  the  rope  sweeping 
along  disturbs  them^  and  their  first  impulse  is  to 
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dart  upward  from  the  annoyance.  But,  in  so  doings 
they  come  in  contact  with  the  net^  which  is  like  a 
loof  over  them.  They  must  then  ahoot  along  hori- 
zontally :  if  they  go  one  way,  tliey  are  in  tlie  bag  of 
tlie  net ;  if  the  other,  the  pockets  which  are  hanging 
down  leceive  them ;  if  they  sink  again,  the  trawl- 
rope,  which  is  constantly  advancing,  has  earned  the 
bottom  of  the  net  beyond  them,  and  they  are  com- 
pletely taken.  It  will  be  manifest,  of  course,  that 
only  certain  kinds  of  fish  can  be  taken  by  the  trawl ; 
mackerel  and  herring,  that  swim  in  slioals  at  tlie 
SQifiMse,  are  secure  from  its  meshes;  but  gurnards, 
red  mnllet,  the  different  sorts  of  skate,  with  tnrbot  and 
flonnder  and  brill,  and  other  flat  fish,  the  habit  of 
which  is  to  haont  the  bottom  of  the  sea,  fieill  a  prey 
to  the  ingenious  device. 

At  the  proper  time  the  trawl  is  hove  up  by  a 
windlass  in  the  forepart  of  the  vessel)  and  a  winch 
aft.  The  net  is  partly  hauled  aboard*  bo  as  to  get  the 
contents  fairly  down  into  the  point  or  cod  of  the  net. 
1  ought  tu  have  said  that  the  extreme  end  is  not  a 
cul  de  sac,  but  is  left  open ;  a  line  being  tied  tightly 
round,  a  little  way  from  the  tip,  when  it  is  put  over^ 
board.  The  fish  then  being  all  down  in  the  cod,  a 
luie  is  passed  rowid  above  them,  and,  being  made  &8t 
to  a  tackle,  the  bag  is  hoisted  on  deck.  The  lashing 
at  the  point  is  uuw  untied,  and  out  falls  the  whole 
gathering  on  the  deck.  Then  it  is  fastened  up  again, 
and  the  trawl  lowered  ibr  another  haul,  while  this  is 
attended  to. 

The  best  sorts  of  fish,  as  tnrbot,  sole,  are  mt 
once  debowelled,  washed  and  packed  in  baskets,  and 
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stowed  in  the  hold;  while  the  coarser  kinds,  as  ling 
and  hake,  aze  thrown  in,  "  in  balk,"  or  loose.  When 
all  that  the  fishermen  esteem — that  is,  all  that  pos* 

Besses  a  monetary  value  —has  been  thus  cared  for,  the 
rubbish  is  swept  overboard  with  as  little  delaj  as 
possible,  the  decks  washed  down,  and  ail  made  ready 
for  another  hauL 

It  is  found  mutnally  advantageous  that  the  trawlers 
should  associate  themselyes  in  companies,  or,  as  thej 
term  them,  "  sides."  Fom  boats  go  to  a  "  side,"  of 
which  one  (in  turn)  every  day  carries  the  produce  of 
the  whole  side  "  to  market.  When  I  just  now  sent 
after  the  departing  fleet  my  wish  to  see  them  return 
deeply  laden,  I  spoke  without  knowledge.  It  is  not 
tlic  custom  to  do  so.  Fish  is  peculiarly  perishable ; 
and,  if  allowed  to  lie  in  the  close  liold  of  the  boat  for 
four  or  five  days,  would  be  anything  but  welcome  to 
the  good  people  of  Tenby.  Besides,  there  is  here 
no  sufficient  demand  £>r  the  yield;  more  extensive 
markets  must  therefore  be  sought  for  it.  The  chief 
of  these  is  I'ound  at  Swansea ;  and  every  day  a  boat 
from  each  "  side  "  runs  up  to  that  port  with  her  load 
of  fish,  perhaps  £8  or  £10  worth,  and  returns  to  her 
companions  to  resume  her  place  in  the  - labours  of 
trawling,  while  another  becomes  the  carrier.  Some- 
times a  load  is  shipped  by  steamer  to  Bristol ;  while, 
of  course,  sufficient  is  reserved  to  supply  Saturday's 
market  at  Tenby. 

Such,  then,  is  the  prooeas  of  trawling ;  and  you  will 
readily  suppose  that  so  extensive  a  sweeping  of  the 
sea-floor  as  this  involyes  must  present  unriyalled 
opportunities  of  gathering  the  ojjiuia  sj}olia  of  marine 
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natural  history.  And  ao  doubtless  it  would,  if  the 
tntwlen  had  inteUigenoe  or  taste  to  aTail  themsehree 
of  the  riohes  thtiB  ponied  at  their  feet  It  makes  a 
naturalist's  mouth  water  onlj  to  imagine  to  himself 

the  nature  of  the  "  rubbish,'*  which  in  unceremoniously 
swept  overboard  after  every  haul.  The  multitudes  of 
minute  Fishes  (which,  being  uneatable,  are  valueless) ; 
the  fine  and  rare  Shells^  both  imiyalye  and  bivalve ; 
the  strange  Ascidians ;  the  Cmstaoea  and  Cirripedes ; 
the  elegant  Worms  and  other  Annelides;  the  Sea- 
cucumbers,  Urchins,  and  Stars ;  the  Medusae,  great 
and  small,  covered-  and  naked-eyed ;  the  Corals,  the 
Anemones,  the  Sea-pens,  and  Sea-shrubs,  and  number* 
less  other  unnamed  and  nnnameahle  cieatures,  things 
on  which'the  eje  of  no  natoralist  has  ever  yet  rested ; 
— the  multitudes  of  these  that  are  every  day  trampled 
under  foot,  and  thrust  out  of  sight  at  the  point  of  the 
besom,  would,  I  suspect,  be  enough  to  keep  the 
"Annals,"  the  "Zoologist,"  the  "Naturalist,"  and 
all  our  other  scientific  periodicals,  fall  to  overflowing 
with  novelties,  for  many  a  long  day  to  come. 

It  is  exceedingly  diffirult  to  induce  tlie  trawlers  to 
bring  any  of  ^heir  rubbish  "  home.  Money,  that 
in  general  "  makes  the  mare  to  go  "  in  any  direction 
you  wish,  seems  to  have  lost  its  stimulating  power, 
when  the  duty  to  he  peilbrmed,  the  quid  pro  quo^  is 
the  patting  of  a  shovelful  of  "  rubbish  "  into  a  bucket 
of  water  instead  of  jerking  it  overboard.  No,  they 
haven^t  got  time.  You  try  to  work  on  their  friend- 
ship; you  sit  and  chat  with  them;  and  think  you 
have  succeeded  in  worming  yourself  into  their  gqod 
graces  sufficiently  to  induce  them  to  undertake  the 
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not  very  onerous  ta^k  of  bringing  in  a  tub  of  "  rub- 
bish." But  in  nineteen  caaes  out  of  twenty  jou  are 
disappointed. 

The  thing  is  not,  however,  utterly  hopeless.  Oooa- 
sionally  I  kave  had  a  tub  of  rabbish  "  brought  to  me, 
but  much  more  generally  worthless  than  otherwise. 
The  boys  are  sometimes  more  open  to  advances  than 
the  men,  especially  if  the  mast^  carries  his  own  son 
with  him,  in  which  case  the  lad  has  a  little  more  oppor- 
tunity to  turn  a  penny  for  himself^  than  when  he  ia 
friendless.  If  ever  you  should  be  disposed  to  try 
your  hand  on  a  bucket  of  trawler's  "  rul)bish,"  I 
strongly  recommend  you,  in  the  preliminary  point  of 
"  catching  your  hare/'  to  begin  with  the  cabin-boy, 

A  basketfbl  of  saved  material  thus  brought  in  I 
have  jnst  been  overhauling.  An  immense  heap  it 
made,  when  turned  out  on  a  board,  but  sadly  liis- 
appomting  when  it  came  to  be  examined.  It  consists 
almost  exclusively  of  one  or  two  kinds  of  Hydroid 
Zoophytes,  and  these  of  the  commonest  description^ 
It  does  not  follow  from  hencsy  however^  that  an 
intelligent  and  sharp-eyed  person  would  not  have 
succeeded  in  obtaining  a  far  greater  variety;  scores 
of  species  were  doubtless  brushed  overboard  when  this 
trash  was  bundled  into  the  basket :  but  being  small, 
or  requiring  to  be  picked  out  singly,  they  were 
neglected;  whereas  these  long  and  tangled  threads 
could  be  caught  up  in  a  moment,  like  an  armful  of 
pea-haulm  in  a  field,  its  value  bcincr  estimated,  as 
usual  with  the  uninitiated,  by  quantity  ratiier  than 
quality,  by  bulk  rather  than  variety. 

Of  what  is  brought  in,  in  this  manner,.perhaps  four- 
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fifths  Qsnallj  consist  of  jPkmuhrta  falcaia — a  rather 
rigid,  bnt  Blender  spedes,  deroid  of  elegance.  Its 
stem  is  a  wire-like  thread  some  eighteen  inches  long, 

but  growing  in  a  wide  and  loose  spire,  set  at  remote 
intervals  with  stiff  braiiclits,  which  are  broadly 
feathered-^  the  branches,  both  primary  and  secondary, 
carrying  the  polypes  with  ^eir  cells.  The  wide 
open  diaracter  of  this  soophyte,  its  rigidity,  and  the 
ibrm  of  the  ^thery  branches,  all  arching  outwards, 
cause  the  specimens  to  be  inextricably  intertwined 
together ;  so  that,  by  catching  hold  of  two  or  three  in 
your  iingers,  you  might  lift  the  whole  tangled  mass. 

On  the  OTa  of  this  species  Professor  Gh»nt  has  made 
some  carious  observations.  "On  placing  a  Teside 
with  its  two  ova  mider  the  microscope,  we  perceive 
through  the  transparent  sides  the  cilia  vibrating  on 
the  surface  of  the  contained  ova,  and  the  currents 
produced  in  the  fluid  within  by  their  motion.  When 
we  open  the  vesicles  with  two  needles,  in  a  drop  of 
sea-water,  the  ova  glide  to  and  fro  through  the  water, 
at  iirst  slowly,  but  afterwards  more  quickly ;  and 
their  cilia  propel  them  with  the  same  part  always  for- 
ward. They  are  highly  irritable,  and  frequently  con- 
tract their  bodies,  so  as  to  exhibit  singular  changes  of 
form.  These  contractions  are  particularly  observed 
when  they  come  in  contact  with  a  hair,  a  filament  of 
conferva,  a  grain  of  sand,  or  any  minute  object ;  and 
they  are  likewise  frequent  and  remarkable  at  the  time 
when  the  ovum  is  busied  in  attaching  its  body  per- 
manently to  tbe  suxfiEuse  of  the  glass.  After  they  have 
fixed,  they  become  flat  and  circular;  and  the  more 
opaque  parts  of  the  ova  assume  a  radiated  appear- 
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ance;  so  that  they  now  appear,  even  to  the  naked 
eye,  like  so  many  minate  grey-coloured  staia,  having 
the  intentices  between  the  mys  filled  with  a  oolom^ 
less  txaBspaient  matteri  which  seems  to  hatden  into 
horn.  The  grey  matter  swells  in  ihe  oentre,  where 
the  rays  meet,  and  rises  perpendicularly  upwards, 
surrounded  by  the  transparent  homy  matter,  so  as  to 
form  the  trunk  of  the  future  zoophyte.''  * 

Of  the  lenuimdery  a  large  portion  is  made  up  of 
Sertulafna  argentea  (or  '8,  euyremna^  for  they  are 
scarcely  separable  as  species),  which  is  indeed  a  very 
bcautitul  ol))cct,  but  which  I  need  not  dwell  upon, 
because  I  have  described  it  already,  as  occurring 
abundantly  in  the  Thkd  Cayem  of  St  Catherine's. 

A  few  other  Hy  droids  are  intermixed  in  the  heap,  as 
Ptumtdaria  ptmata,  two  or  three  spedes  of  Sertulariay 
Antennularia  antennuiay  and  Ilalecium  halccinnin; 
and  several  kinds  of  Polyzoa,  of  which  the  most 
conspicuous  is  Flustra  foltaceay  with  its  large  and  flat 
fronds  of  pale  brown*  This  is  a  veij  oommon  object, 
being  freqnently  wsshed  np  on  every  sea-beach ;  bnt, 
as  it  grows  only  in  deep  water,  it  is  rare  to  see  it  alive. 
Everything  that  the  trawlers  bring  in  this  way  is 
pretty  sure  to  be  hopelessly  dead,  for  tlicy  merely 
throw  the  heap  into  a  basket  or  tub>  and  let  it  lie  in 
Sim  and  shower  till  they  come  into  port ;  and  he  must 
be  a  hardy  Polyzoon  that  could  stand  such  treatment 
as  that.  However,  we  may  see  sumething  to  admire 
iu  our  Flustra,  dead  though  it  is. 

Here  is  before  me  what  appears  a  much  and  irre- 
gularly cat  leaf  of  some  three  inches  in  width,  of  a 
*  EdiaI».NewPhi]oaQpIikilJmuiia],To].L 
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firm  papery  consistence,  and  of  an  uniform  pale 
umber-browB  hue.  (bee  Plate  JlL  iig.  a.)  You  woald 
leoogniae  it  in  «  moment,  as  it  is  a  conBtant  oon- 
stitneiit  of  those  Sea-woed  Iwakets  that  aie  sold  in 
every  marine  watering-plaoe.  If  we  look  closely  at 
it,  wc  see,  even  witli  the  naked  eye,  tliat  its  surface 
forms  a  delicately  minute  network  of  celLsy  which 
feel  rough  to  the  touch. 

This  iiregolaj  fan-shaped  leaf  is  the  poljsoaxj/' 
or  compound  animal  of  the  Broad  Homwiack  or  Leafy 
Sea-mat  {Fhttira  foliacca) ;  and  every  cell  is  the 
resid.  nee  duriug  life  of  an  extrusile  "zooid,^'  or 
polype-iike  individual,  with  ciliated  tentacles  arranged 
in  form  of  a  hell,  like  those  of  tlie  Stag's-hom  already 
descrihed.  (Seea«ile,p.  74.)  When  fresh,  the  whole 
«  leaf  has  an  agreeable  add  odomr,  somewhat  like  that 
of  the  lemon-acented  Verbena  or  Greranium,  but  less 
pure. 

Under  the  microscope  the  cells  (fig.  K)  are  seen 
to  be  disposed  in  nearfy*  parallel  rows ;  but  so  that 
those  of  one  row  alternate  with  those  of  the  next, 
the  middle  of  one  cell  being  opposite  the  end  of  its 

right  and  left  neighbours.  They  extend  over  the 
whole  leaf,  and  on  both  its  surfaces :  the  depth  of  two 
cells  thus  forming  the  thickness  of  the  structure.  The 
Flmtr<B  which  form  but  a  single  series,  all  opening 
on  the  same  side  of  the  leaf,  have  been  separated  by 
Dr.  Gray  to  form  Ihe  genns  Carbaaea, 

The  individual  cells  are  shaped  like  a  child's  cradle ; 
and  if  you  will  please  to  suppose  some  twenty 
thousand  cradles  stuck  side  to  side  in  one  plane,  in 
the  form  I  have  aboye  described,  and  then  tamed  over, 
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and  twenty  thousand  more  stuck  on  to  these,  bottom 
to  bottom,—- yon  will  have  an  idea  of  the  fimnework 
of  this  brown  leaf.  And  do  not  think  the  number 
outrageous ;  for  it  is  but  an  ordinary  average.  I  count, 

in  an  area  of  half  an  inch  square,  sixty  longitudinal 
rows,  eacli  of  wliich  contains  about  twenty-eight  cells 
in  that  space:  this  gives  6,720  cells  per  square  inch  on 
each  surfiice.  Now  a  moderate-sized  polyzoaxy  con- 
tains an  area  of  three  square  inches ;  e.  six  on  both 
surfaces;  which  will  give thehigh  number  of 40,330cellB 
on  such  a  specimen.   Many,  however,  are  much  larger. 

Each  cradle  or  cell  is  of  shallow  depth,  but  the 
head  rises  considerably  higher  than  the  foot.  The 
margin  of  the  head  is  armed  with  four  short  blunt 
spines,  two  on  each  side,  which  stand  obliquely  erect, 
projecting  outwards,  over  the  middle  of  the  next  cell, 
which  (in  concert  with  the  spines  of  that  on  the 
opposite  side)  they  protect. 

Suppose,  further,  that  a  coTerlid  of  transparent  skin 
were  stretched  over  each  cradle,  from  a  little  within 
the  margin  all  round,  leaving  a  transverse  opening 
just  in  the  right  place,  viz.,  over  tlie  pillow,  and  you  • 
would  have  exactly  what  exists  here.  There  is  a 
crescent-form  slit  in  the  membrane  at  the  upper  part 
of  the  cell,  from  which  the  semicircular  edge,  or  lip, 
can  recede,  if  pushed  from  widiiu. 

Suppose,  yet  again,  that  in  every  cradle  there  lies  a 
baby,  with  its  little  knees  bent  up  towards  its  chin,  in 
that  zigzag  fashion  that  children,  little  and  big,  often 
like  to  lie  in.  But  stay,  here  is  a  child  moving ! 
Softly  I  He  slowly  pushes  open  Ihe  semicircular  slit 
in  the  coverlid,  and  we  see  him  gradually  protruding 
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hia  bead  and  ahoulders  in  an  eiect  position,  straigbt- 
ening  bis  knees  at  the  same  time.  He  is  raised  half 
oat  of  bed,  when  lo  f  bis  bead  fallB  open,  and  becomes' 

a  bell  of  tentacles !   The  baby  is  tbe  tenant-polype ! 

**  This  is  a  very  amnsing  romance,"  you  say.  Nay, 
it  is  no  romance  at  all.  If  you  will  excuse  the  home- 
liness of  tbe  comparisons,  I  venture  to  affirm  that  a 
personal  examination  of  tbe  ereatnre  itself  would  jna^ 
tify  tbeir  correctness,  and  yon  would  acknowledge  tbat 
they  could  scarcely  be  more  apt. 

As  we  glance  over  the  aggregation  of  cells,  even 
with  a  lens  of  low  power,  we  perceive  that  on  some  of 
tbem^  are  seated  minute  white  globules,  wbicb  look 
like  tiny  pearls.  Tbey  are  placed,  witbont  any  legn* 
laxity  of  arrangement,  sometimes  on  two  eontigoons 
•cells,  but  more  generally  scattered  at  inter vak,  mure 
or  less  remote. 

Tbe  old  observers  called  these  globules  opercula; 
but  Mr.  Busk  baa  sbown  tbem  to  be  tbe  lepiesenta- 
tives  of  tbe  BiidVbead  processes  in  CdhUana^  &c., 
only  modified  in  form. 

Under  a  higher  power,  the  globule  is  seen  to  be 
flat  on  the  perpendicular  side,  wliich  is  turned  toward 
tbe  foot  of  tbe  "  cradle,"  and  this  fiat  side  is  a  movQ^ 
able  door,  witb  its  binge  fdong  the  lower  edge. 
Tbe  door  is  of  a  yellow  bue  (wbereas  tbe  glot>ule  is 
of  a  pearly  white),  and  during  life  it  opens,  gapes 
widely,  and  shuts  with  a  snap,  just  as  does  the  lower 
mandible  of  tbe  "  Bird's-head." 

It  appears  to  me  that  though  the  avtciUarfumg  as 
ibis  organ  is  now  called,  is  situated  over  tbe  bead 
portion  of  the  cell,  tbe  ceU  which  canies  such  a  pxo- 
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em  is  always  abortiTOy  nevet  canying  a  polype,  nor 
capable  of  carrying  any.  Some  observew  have  indeed 

spoken  of  the  opening  of  the  mandible  to  allow  the 
protrusion  of  the  polype;  but  they  have  doubtless 
confounded  the  semicircular  lip  of  an  inhabited  cell, 
with  the  mandible  of  the  avumiarnm* 

I  obaeiTe  that  the  spines  are  wanting  on  these 
avicularian  cells ;  and,  what  is  much  more  interesting, 
they  are  wanting  also  on  the  contiguous  edges  of  the 
two  ceUs  that  lie  behind  every  such  cell.  The  reason 
of  this  is  obvious.  The  spines  projecting  obliquely 
across  woold  intei&ie  with  the  gaping  of  ihe  man- 
dible ;  and  henoe  they  are  inyaiiably  lemoTed  t  What 
a  beautiful  proof  of  design  and  forethought  in  so  small 
a  matter ! 

The  opacity  of  this  species  renders  it  unht  for  dis- 
playing the  appearance  and  pomtion  of  the  living 
pdypes ;  bat  these  axe  beantifiilly  shown  in  the  deli- 
cate tiny  F.papyraeea^  or  Papery  Sea-mat  (figs,  e  and 
d),  whidi  is  not  uncommon  on  rocks,  at  extreme  low 
water. 


Plate  X.  represents  the  two  species  of  J^iaAiaabov^ 
mentioned, 

a.  A  specimen  of  F^foUaeaa  of  the  natural  siae* 

h.  A  few  cells  of  the  same  ;  much  magnified, 
c.  jF*.  papyracea  ;  natural  size. 

«2»  A  few  cells  of  the  same ;  much  mag^iiied«, 
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Barly  Morning  —  Haj-makers —  Birds'  Songs — Wall-Ferns  —  Scota< 
borough  —  Musings  —  Gumfreston  —  Wells  —  Old  Church  — 
Chnidijiid— Botanieil  BSsEOUirfoii— Brnt^herb — Lion's- tail — 
Cinqoffoil— Sirael  Otle— Beoally  Bog^BedgeToHockft^Awk* 
mrd  TrsfeUiiiff— Hanh  Pteiuijirott-«Oini«iid  Bojal— Meadow* 
sweet — Asphodel — Skullcap  —  Bog^beui— >  Bog  Fimpemel-— 
Sundew — SuperBtitions— Legend  of  the  Spell-bound  Bobber^ 
The  lost  Watch — A  Look  at  Scotsborough — In-door  Trc^— 
Garden— Retrospections  baiilked-^WslBh  Firw— Ball — Stum* 
miog  down — Ball-making. 

JidjlSth. 

Early  this  morning  I  set  off  to  walk  out  to  Gum- 
freston, to  breakfast  with  mv  excellent  friend  the 
Bector,  as  a  preparation  for  a  day's  exploring.  The 
air  ynB  fresh,  yet  wann  and  bahnj,  fall  of  vanoua 
odoiiri9,  combiBed  into  a  general  tense  of  fragiaaioe ; 
little  fleeey  ckmdg,  as  white  aa  snow,  were  sailing 
gently  along  in  grou]i3,  like  flocks  of  sheep,  o^  t  r  a 
sky  of  the  most  lovely  cobalt-blue;  the  closc-phorn 
privet  hedges  that  enclosed  the  gardens  of  some  ele- 
gant villas,  and  the  thiok  iyj  on  the  walls,  and  the 
flustering  foliage  of  the  trees  that  drooped  oyer  into 
the  highway,  were  glittering  with  dew-drops,  Bpark<i> 
ling  in  tlic  level  sun,  that  was  soon  to  drink  them  up. 
for  his  hreakliast. 
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Groups  of  hajmaken^  with  rakes  on  their  shouldeis, 
passed  ine  on  their  way  to  the  meadows ;  and  their 
rustic  bows  and  cheerful  salutations  were  not  less 

pleasant  than  their  hearty  merriment  and  snatches  of 
ruiiil  ballads ;  while  more  delightful  still  was  to  hear 
the  low  sound  of  sacred  melody,  the  tune  of  a  hymn  or 
psalm  gently  hummed  by  one  solitary  peasant  with  a 
meek  countenance,  as  he  went  forth  to  his  daily 
labour ;  one  probably  who  had  learned  the  happiest 
mode  of  giving  expression  to  his  peaceful  joy. 

''Kor  wiU  I  to  iQj  lilNKir  go^ 

Or  any  work  presume  to  do, 

Till  I  hare  sought  the  God  of  hearen* 

And  my  fint  moming'a  tribute  giYen. 

"Lest  every  bird's  li  ami  onions  song 
Reproach  me  an  I  wtilk.  aluag. 
Thoughtless  of  Him  whose  sovereign  power 

.  ITplioldi  and  ga«rds  ne  ereiy  hoar." 

.  The  finches,  too,  were  chirping  in  e?eiy  tree,  and 

adding  their  little  contributions  to  the  praise  of  their 
Creator;  and  others  were  dusting  themselves  in  the 
parched  road ;  while  the  soft  coo  of  the  Woodpigeon 
came  from  a  lofty  tree. 

My  path  at  hmgfii  opened  into  a  road  at  a  right 
angle,  and  fairly  pnzaled  me  to  decide  whether  I 
ought  to  turn  right  or  left.  I  caught  sight,  liowever, 
of  Hoyle's  Mouth  on  my  left,  or  at  least  the  abrupt 
ridge  in  which  it  is  pierced;  and  as  I  knew  that  Gom- 
freston  lay  a  good  distance  firom  thaty  to  the  north, 
I  decided  to  take  the  right  path;  and  I  found  it 
" right'*  in  every  sense. 

The  low  wall  of  the  road  where  it  crosaea  the  marsh 
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was  almost  ooyeied  with  the  tofte  of  Fenm,  that 
sprang  out  from  the  old  cteyicea*   There  were  the 

young  fronds  of  the  common  Poly])OclY,  cut  into  lobes 
of  the  brightest  green  ;  the  ^mali  resetted  tui'ts  of  the 
Ceterach,  all  rough  with  the  brown  lines  of  fructifica- 
tion beneath ;  the  elegant  Wall  Spleenwort,  with  its 
shining  black  stems  and  mid-ribs ;  and  the  nnpxetend-> 
ing  Rue  Splemrwort,  so  numerous  as  to  fringe  the 
lilies  uf"  mortar  with  its  little  rigid  fronds. 

I  pause  to  gaze  on  the  ruined  mansion  of  Scots- 
borough.  The  old  ivy-clad  crumbling  walls  are  well 
situated,  for  the  load  takes  an  abrupt  angle,  passing 
partly  round  it  at  some  distance,  giving  fresh  views 
of  the  rain ;  the  green  hill  behind  throws  it  well  out, 
and  clumps  of  wood  and  single  trees  alternately  hide 
and  reveal  it.  Between  the  high-road  and  the  ruin  is 
a  breadth  of  marshy  meadow,  with  a  rushy  stream 
meandering  through  it;  cattle  lie  here  quietly  rumi- 
nating ;  but  there  is  no  sight  of  human  habitation,  no 
noise  of  human  occupation,  no  sound  of  human  voice, 
to  disturb  the  repose  that  is  SO  much  in  keeping  with 
those  old  decaying  halls* 

These  venerable  ruins  oocnnrmg  at  every  turn  give 
a  very  peculiar  character  to  Welsh  scenexy*  We  see 
comparatively  little  in  England  that  carries  up  our 
thoughts  to  remote  antiquity  ;  it  is  lull  of  the  life,  the 
business,  the  enjoyment  of  to-day ;  and  what  we  do 
know  to  be  ancient  is  for  the  most  part  so  connected 
with  the  present  by  perpetual  use  or  inhabitation,  that 
the  wasting  tooth  of  time  has  been  met  and  opposed 
hy  constant  vigilance,  and  counteracted  by  incessant 
xenovation.  In  Wales  we  see  also  the  present  activity 
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of  life;  bat  it  appears  to  be  unoooneoted  with  ihat 

ancient  life  of  which  these  crumbling  mannons  and 
castles  are  the  silent  memoriais ;  as  if  there  had  been 
a  sleep  of  a  thousand  years  between  the  activity  of 
the  old  and  the  activi^  of  the  new  inhabitants. 

Munng  thus  beneath  the  tall  ehadowing  aah-trees 
that  firinge  the  road,  I  came  at  length  to  the  sweet 
little  hamlet  of  Gumfreston,  and  to  the  hospitable 
house  of  its  worthy  Eector ;  than  whom  a  Cockney 
Tisitor,  such  as  I,  could  not  desire  a  better  cicerone, 
more  stored  with  various  learning  and  scienoe,  or 
move  freely  and  kindly  commnnicatiTe  of  them.  The 
ladies  of  the  fiunily  are  accomplished  botanists ;  and 
so  we  planned,  with  another  visitor  or  two,  a  regular 
invasion  of  Penally  Bog. 

But  first  there  were  many  pleasant  things  to  see 
in  this  little  retired  valley*  We  strolled  to  and  fix> 
through  the  well-filled  garden,  holding  sweet  diBoonise 
of  heavenly  things,  the  common  faith  and  the  common 
iiope ;  and  looked  down  from  its  fmit-laden  trellises 
on  the  grey  old  Church  in  the  dell,  with  its  lofty 
square  Flemish  tower  shooting  upward  from  the 
dark-green  embowering  trees. 

Then  after  break&st  we  walked  down  into  that 
ferny  dell ;  pausing  to  turn  aside  to  three  wells  of 
water  so  closely  conti^ious,  that  a  child  with  his 
woodeu  spade  could  have  made  them  aU  but  one. 
The  upper  one  conl^  pure  spring^water ;  the  next 
has  been  built  up  by  art  into  the  qnadxant  of  aeirde: 
this  is  a  chalybeate,  found  to  be  exactly  similar  to 
that  of  Tonbridge  Wells  in  its  sensible  and  chemical 
properties.    It  deposits  a  iioccose  red  sediment  of 
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oxide  of  iron,  and,  as  it  bobblef  up  among  tke  graTel^ 
dischargea  gfeat  Tolnmes  of  gas  now  and  then. 

Below  this  is  a  third  spring,  also  a  chalybeate,  but 
less  impregnated ;  steps  of  worn  masonry  lead  down 
to  it,  indicating  its  fonner  reputation ;  but  now  it  is 
never  drunk,  as  the  people  have  a  notion  that  it 
springs  out  of  the  chuichjard.  Thence  I  was  taken 
to  see  the  Ash  Well,  another  spring  of  purest  water, 
and  on  to  the  venerable  little  Church. 

This  edifice  is  a  curiosity  :  it  is  indubitably  as  old 
as  the  twelfth  centuiy ;  small  and  low,  scarcely  ad- 
mitting a  tall  man  to  stand  upright  in  parts;  the 
smallness  of  the  windows  made  it  very  dark  even  in 
this  sunny  morning; — what  must  it  be  in  winter? 
The  edifice  seems  to  have  suffered  little  change  at  the 
Reformation :  the  stone  supports  to  the  andent  rood- 
loft  yet  remain ;  there  is  a  curious  little  mortuary 
chapel,  with  a  vaulted  and  groined  roof,  and  a  pointed 
window :  the  basin  for  *^  holy  water,'*  of  large  dimen* 
sions,  is  built  in  the  wall,  projecting  on  the  outside 
like  a  buttress  ;  and  there  is  a  piscina,  the  concavity 
of  which  is  elegantly  tiuted.  The  ancient  liand-beli, — 
the  sancfe  bell, — is  also  preserved ;  few  of  these  relics 
remain  in  England,  as  they  were  in  general  destroyed 
or  boned  at  the  Reformation:  this  one,  though 
cracked,  is  otherwise  in  fair  conditi<m. 

I  need  scarcely  say  tliat  these  objects  are  con- 
sidered with  only  an  antiquarian  interest :  the  Gospel 
of  Christ  is  known  and  loved  and  preached  in  this 
little  edifice,  and  these  relies  of  old  Popish  darkness 
are  of  no  farther  value  than  what  they  possess  as  ' 
illustrations  of  a  former  age.   For  my  own  private 
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opinioDf  erai  that  measure  of  interest  would  scarcely 
induce  me  to  tolexiste  their  piese&oe  in  a  place  appxo- 

priated  to  ihe  worship  of  God. 

The  Cliuichyard,  thronged  with  rude  stones,  lying 
or  standing  at  all  angles  of  inclination^ 

"With  uneoiiili  xiiymes  snd  BlupeleBB  acnlplnn  deek'd,** 

faronght  QtafB  ^  £1^"  viyidlj  to  mj  mind.  Small 
as  it  is,  it  is  a  populous  city  of  the  dead ;  the  resting- 

place  of  all  the  inhabitants  of  this  village  lor  seven 
hundred  years!  How  many  tender  ties  have  been 
cut  across,  how  many  hearts  have  been  broken,  how 
many  hopes  hare  been  crashed  there  1  Even  while  I 
walked  with  my  kind  companion  along  the  narrow 
path,  the  old  sexton  was  filling  up  a  grave,  while  the 
trees  were  shedding  their  unfaded  flowers  on  the 
fresh  earth,  and  scores  of  blackbirds  were  softly 
warbling  their  mellow  notes  £K>m  the  sweet,  retired 
bosky  groves  ihat  encompassed  ns  on  all  sides. 

Bnt  ihe  party  are  all  watting  for  onr  botanizing 
expedition ;  and  now  off  we  start,  a  formidable  troop, 
well  armed  with  pocket-lens  and  vasculum.  We 
cross  the  helds  to  Penally  Court.  In  the  pastures 
there  is  a  curious  plant,  vety  minnte,  with  the  leaflets 
of  its  compound  leaves  each  marked  wiih  a  purple 
spot,  and  its  seed-pods  twisted  up  in  a  spire  so  as  to 
form  a  compact  little  ball,  beset  with  long  radiating 
spines.  It  is  the  Benet-herb  or  Spotted  Medick,  the 
desperate  resource  of  the  Woodpigeou,  when  the 
season  deprives  her  of  other  food.  No  one  can  look 
at  it,  minute,  hard,  black,  and  well  defended  as  it  is, 
without  feeling  that  the  poor  Inid  must  be  hard  set 
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befoie  it  would  lesort  to  thie,  and  jnstifyiiig  tho 
distich  that  is  eoneiit  on  SaUftbuij  Phin,  and 

perhaps  elsewhere : — 

"  The  gentle  Pigeon  knows  no 
Until  %  haa&kiLag  th»  goM." 

By  the  liorse-pond  in  the  Court  was  growing  a  tall 
plant,  not  of  tlic  commonest,  the  Motherwort  or 
LionVtail,  with  its  crowded  whitish  blossoms  ;  and 
we  were  no  sooner  entered  on  the  edge  of  the  Bog, 
than  the  Marsh  Cinqnefoil  presented  its  dark  purple 
flowers,  and  blackherry-like  withered  seed-heads. 
The  Sweet-gale  or  Bog-myrtle  was  growing  in  great 
profusion, — a  lowly  shrub,  like  a  minute  willow,  but 
most  fragrant,  especially  when  the  leaves  are  bruised; 
a  beautiful  emblem  of  the  Christian,  who  often  needs 
to  be  pounded  in  affliction's  mortar,  before  the  odour 
of  his  graces  will  flow  out. 

**  Gale  from  the  bogahall  waft  Arabiwi  balm." 

In  some  parts  of  Scotland,  the  simple  Highlanders 
use  the  twigs  of  this  plant  to  make  their  beds ;  and 
here  in  Wales  they  offer  it,  as  a  token  of  kindly 
feeling,  to  strangers. 

The  perambulation  of  our  ground  was  a  matter  of 
no  small  difficult*  It  was  an  area  of  black  soft 
mire,  out  of  which  grew  great  tussocks  of  bog-grass, 
— the  I'auicled  Sedge,  I  believe.  These  afforded  a  firm 
support,  when  the  foot  waa  placed  fairly  on  the  centre 
of  the  tussock;  but  owing  to  the  spreading  of  the 
gnuw  on  all  sides,  OTeiarching  the  pits  and  ditches  of 
nure  below,  it  was  not  easy  to  know  where  to  set 
down  the  loot,    ^auy  were  the  slips,  many  the 
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plunges,  desperate  the  struggles  ;  and  what  with  the 
efforts  of  the  gentibmen  to  help  the  ladies  from  toft 
to  toft,  their  own  herculean  att^pta  at  haknce* 
keeping  while  they  sustained  the  fiur,  their  occasional 
tumbles,  drajfjging  their  proiegies  into  their  own 
humiliation,  the  ups  and  downs  of  all,  the  screamSi 
the  laughs, — we  became  most  upzoaxioofllj  menj. 
Grievouslj  hemired  of  coarse  we  were :  hoots  that  had 
been  layender-coloured,  looked  as  if  they  had  been 
dipped  into  the  blacking  bottle,  the  polishing  being 
omitted;  and  hose  of  snowy  radiance  were  encased 
in  sable  mud.  But  we  had  come  out  to  botanize^  and 
botanize  we  would ;  we  were  out  for  a  day's  pleasure, 
and  we  were  not  to  he  disconcerted  by  a  little  hog* 
mire ;  especially  as  we  were  all  manifestly  in  the 
same  box.  So  we  searched,  and,  searching,  found. 
Found  what?  We  found  the  Marsh  Pennywort, 
whose  peltate  leaves  reminded  me  of  the  Navelwort, 
only  that  they  are  more  cnt  and  less  fleshy ;  still  they 
haVe  the  same  general  resemblance  to  a  plate,  or  still 
more  to  one  of  the  cymbals  that  are  used  in  military 
bands.  And  the  Marsh  Shicldfem,  with  winged  feet, 
like  the  figures  of  the  thievish  god.  And,  what  was 
better  worth  fluding,  the  Osmund  Boyal,  throwing 
np  its  flowering  spike  like  a  tall  pyramid  of  chestnut* 
coloured  blossom,  ao  unlike  our  ordinary  ferns,  from 
amidst  its  magnificent  fironds; — ^tke  noblest  of  our 
ciyptogamous  plants. 

The  little  white  clusters  of  the  Water  Bedstraw, 
and  the  spikes  of  the  most  fragrant  Meadow-sweety 
occurring  together,  reminded  us  of  the  oustoms  of  our 
ancestoro,  when  these  plants  were  much  in  demand 
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fixr  strawing  ehamben,  filling  the  place  which  is  now 
jielded  to  carpets.  Of  the  latter  species  old  G^ratde 

tells  us  that  "  the  leaves  and  flowers  farre  excell  all 
other  strawing  herbes,  for  to  decke  up  howses,  to  straw 
iiiobamber8,halls,  and  banqueting  howses  in  the somer 
tyme ;  for  the  smelle  theieof  makes  tiie  heart 
delyghteih  the  senses^  neyther  doth  it  cause  headach 
or  lothesomenesse  to  meate,  as  some  other  sweete- 
smellynge  herbes  doe." 

The  lovely  spikes  of  small  yellow  lily-like  flowers 
of  the  Bog  A^hodel  were  interesting,  as  were  also 
iht  pale  crimson  blossoms  of  the  Lonsewort  o?  Tall 
Bed  Battle;  and  perhaps  more  elegant  than  either 
was  the  Blue  Skull-cap,  which  was  springing  out  of 
the  water  of  the  ditches,  and  displaying  the  exquisite 
azure  of  its  slender  tubular  blossoms.  The  Bog-bean, 
so  much  admired  for  its  carionsly-Ainged  white  and 
red  flowers,  we  nnfortnnately  could  not  meet  with  in 
bloom,  its  flowering  season  being  over;  the  large 
triple  leaves,  however,  were  aljundant ;  as  were  also 
those  of  the  fine  Marsh  St.  John's-wort. 

Not  rare  was  that  sweet  little  flower  the  Bog 
Pimpemely  Ihe  facsimile  of  its  bright  mddy-iaoed 
sister  of  the  flelds,  except  that  it  blushes  more  iaintly. 
Dr.  Johnstone,  m  his  Botany  of  the  Eastern  Bor- 
ders," tells  us  that  this  was  the  "  favourite  flower"  of 
Professor  G.  W.  Arnott,  wlio  describes  Liy  profer/ee 
in  the  following  charming  manner : — Yes  1  there 
is  a  tiny  plant  with  a  prostrate  stem,  as  if  unwilling 
to  add  to  or  detract  from  the  beauij  of  the  regular 
flowers  which  raise  themselves  on  solitary  slender 
stalks  above  the  surrounding  moss;  it  is  of  modest 
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pinky  most  delicately  pencilled,  not  glaring  xed. 
Well  do  I  remember  the  first  time  I  collected  the 
AnagaUif  tmdla,  fiye  and  thirty  years  ago,  on  Guillon 

Links.  It  was  a  rarity  on  the  east  coast,  but  in  the 
west  is  very  common  :  the  island  of  Cumbrae  I  have 
long  proposed  to  call  the  Anagallis  Island ;  scaxcelj 
a  hog  but  is  ooyered  with  this  flower:  eveijr  summer 
it  is  more  and  more  my  delight.  To  the  microscopist, 
too,  it  is  a  beautiful  object,  not  only  for  the  venation 
of  the  petals,  but  tor  the  peculiarity  of  the  hairs  found 
on  the  stamens,  the  elegant  structure  of  wliich  has 
liot,  so  £ftr  as  I  know,  been  hitherto  noticed.'' 

The  peculiarity  here  spoken  of  is  that  they  are 
divided  into  many  joints,  each  joint  being  constricted 
in  the  middle,  so  as  to  makti  a  serieii  ui  knobs,  like 
the  antennae  of  some  beetles. 

Finally,  there  was  that  curious  plant  the  Sundew. 
It  consists  of  a  tufit  of  small  stiff  leaves  shaped  like  a 
child's  battledore,  spreading  on  every  side  from  the 
root ;  each  of  which  is  covered  with  short  red  bristles 
having  globose  heads.  From  these  glands  a  clear 
iiuid  exudes,  looking  like  tiny  drops  of  dew,  but 
which  are  tenacious  and  viscid  as  birdlime ;  and  it  is 
well  ascertained  that  this  substance  detains  flies  and 
other  insects  that  alight  on  the  leaves.  The  plant 
called  Venus' s  Flytrap,  of  North  America,  has  a 
similar  property  ;  and  it  has  been  conjectured  that  the  - 
decomposition  of  the  captured  insects  gives  ofif  gaseous 
or  other  elements  which  conduce  to  the  health  of  the 
plant,  as  ordinary  plants  are  fed  by  organic  matters 
decaying  in  the  soil.  The  curious  fact  stated  by 
Dr.  Lindley,  that  specimens  of  the  Flytrap  fed  with 
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atomfl  of  chopped  meat  have  evidently  duiTea  under 

the  stimulating  diet,  and  become  more  vigorous  than 
others  left  to  the  resources  of  the  soil  and  air,  tends 
to  coniirm  this  supposition,  however  strange  it  may 
appear.  The  frequent  oecmzeDce  of  startling  facts, 
facts  at  vaziaaoe  with  pre-eataUished  theones,  foibida 
the  philosophic  naturalist  to  wgetk  of  any  statement^ 
professing  to  rest  on  observation,  as  impossible, 
merely  because  it  has  not  been  hitherto  recognised, 
or  cannot  be  reconciled  with  existing  knowledge.  It 
was  the  remark  of  a  sage — The  more  I  leam,  the 
moie  do  I  become  oonvinced  that  I  know  nothing." 

Even  bog'-exploiing  tires  at  length,  and  we  resolved, 
nem.  con.^  to  return  ;  the  ladies  leading  us  through 
some  deep,  narrow,  bo\\ory  lanes,  and  across  the 
fields  by  Trefloyne ;  where  tiie  large  rose-like  heads 
of  the  Musk  Mallow  flaunted,  and  the  small  white 
flowers  of  the  Pinging  Flax  were  crowning  their 
slender  haix^like  stems — ^the  elegant  little  plant  which 
is  understood,  on  the  best  authority,  to  afford  to  the 
Fairies  the  material  for  the  ma^uiacture  of  their 
finest  linen. 

Incrednlons  indeed  wonld  he  be  connted  who 
ahonld  dare  to  deny  that  the  ^  good  people'*  resort 
to  these  green  lanes,  or  that  they  dance  by  the  light 

of  the  Oliver  moon  on  the  smootli  turf.  These  and 
similar  superstitions  linger  among  the  peasantry  here 
witli  a  tenacious  hold.  Let  me  tell  you  a  legend 
which  I  received  my  firiend  the  Eector,  while 
walking  home  through  these  identica]  lanes»  on  this^ 
identical  day. 

**  I  wol  jfoa  tel  M  WAA  me  told  also/' 
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Some  fifty  years  ago,  a  poor  eailor  bom  St  Flo- 
rence went  to  Tenby  to  recem  a  small  snm  periodi- 
cally paid  him  as  a  pension.  Eeturning  at  niglit 
with  the  few  guineas  in  his  pocket,  the  clergyman  of 
his  parish  overtook  him,  and  they  walked  together. 
When  they  arrived  at  the  bottom  of  the  dell  at 
Ghmfreston,  saddenly  a  voice  from  the  ditch  growled 
ont,  "  Tour  money  or  yonr  life and  ihe  poor  ma- 
riner found  himself  seized  in  a  sturdy  grasp.  Unwill- 
ing to  part  with  his  pittance,  he  struggled,  and  cried, 

What  shall  I  do?"  The  aggressor  cursed  and 
Stormed,  still  demanding  the  money.  At  length  the 
clergyman  advised  him  to  throw  the  gaineas  on  the 
ground,  which  the  poor  fellow,  seeing  no  reKef,  at 
length  did,  and,  being  released  by  the  robber,  went 
home  bemoaning  his  hard  fate. 

In  the  morning,  before  day,  the  sailor  hears  a  tap 
at  his  window — "  John  I  get  up,  John  I " 

O I  what  for,  when  all  my  money*s  gone  ?  Why 
should  I  get  up  ?    Oh,  dear ! " 
Get  up,  John  I " 

"  I  suppose  it's  you,  Mr.  H.   What's  the  use?*' 

"  Yes,  John ;  let  us  go  and  look  if  we  can  find  any 
of  the  guineas  left  Perhaps  he  didn't  pick  up  all  in 
ihe  dark.'' 

"O!  do  you  think  there's  any  chance?*' 
So  the  clergyman  and  the  sailor  went  together, 
and  got  to  the  deU  before  day  had  broken.  As  they 
approaohed  the  spot,  they  heard  in  the  darkness  a 
groaning  and  a  scrambling. ■  **0h,  dear!  please  let 
me  go !  Oh,  let  me  go  I  Forgive  me,  and  Til  give  up 
all  the  money  1    O  j^Ir.  H.,  do  let  me  go !" 
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Conditioiis  wefe  made;  the  robber,  wbo  had  been 
aD  night  spell-boimd  by  the  magic  power  of  Ab 
clergyman,  was  released;  and  John  was  bidden  to 

pick  up  his  guineas,  and  found  them  all  right 

tiuch  is  the  legend ;  which  my  friend  received  from 
the  month  of  the  brother  of  a  high  ecclesiastical 
dignitaiy  in  one  of  the  Welsh  diooeies.  At  the  eloaei 
he  0aid  to  his  infyrmant,  who  had  told  the  tale  with 
the  utmost  earnestness,  "Do  you  believe  it?" 

"Yes,  Sir,"  was  the  reply;  ''  why  not?  Mr.  H. 
was  a  scholard.  You  could  do  the  same  yourself  Mr. 
8.,  for  you  are  a  scholard  too  1" 

This  latitude  of  confidence  in  the  snperoatnral 
powers  of  scholarship  is  not  confined  to  Wales.  One 
of  my  friends,  a  military  officer  at  Ilfracombe,  was 
one  day  overtaken  by  a  poor  woman,  and  accosted 
with  this  somewhat  startling  demand. 

'^O  Sir,  please  tell  me  what  has  beeome  of  my 
watdi/' 

Yonr  watch,  good  woman  I   How  can  I  tell  ?** 

"O  yes,  Sir!  You're  a  gentleman,  and  I'm  sure 
you're  a  scholard,  and  can  tell  all  about  it,  if  you 
will." 

The  -gocft  creature  aetoallj  foUowed  him  a  long 
distance,  in  spite  of  all  his  rqmdiation  of  the  necro- 
mantic art,  begging  and  entreating  him  to  tell  her; 

and  at  last  was  fully  persuaded  that  the  will,  and 
not  the  power,  was  wanting* 

Betnming  fipom  Gnmficeston,  I  tamed  np  a  side* 
road,  to  have  a  closer  look  at  the  mined  mansion  of 

Scotsboiough.    The  road,  tiiougli  wide,  had  become, 
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itom  disuse,  covexed  with  grass  and  weeds,  which 
reminded  me  Btronglj  of  the  deserted  highways  in 
Jamaica,   Few  things,  I  think,  impress  the  mind 

more  with  a  sense  of  desolation  than  to  see  green 
roads;  the  ways  made  expressly  for  the  track  of 
man  and  beast,  and  which  aci^  by  the  ordinary  traffic 
.of  life  kept  so  utterly  bare,  reverted  to  the  state  of 
the  untrodden  field.  One  of  the  most  graphic  touches 
in  those  descriptions  which  haye  reached  ns  of  the 
desolate  state  of  London  at  the  time  of  the  Great 
Plague,  is  that  the  grass  grew  in  the  chief  thorough- 
fares. 

When  I  got  to  the  bnilding,  I  was  disappointed. 
Nothing  of  architectural  beauty  or  i^lendour,  no 
c^red  chimney-pieces,  or  m,«m,>  windows,  or  domed 

ceilings,  or  tracery  of  stone,  told  of  opulence  and 
taste  in  the  edifice  when  it  was  alive.  It  seems  to 
have  been  a  rambling  farm*house,  with  a  great  many 
small  rooms,  put  together  on  no  plan  at  all;  and 
would  present  little  of  present  interest,  but  for  the 
additions  which  Nature  has  made.  Ash-trees  of  con- 
siderable size  arc  growing  in  the  roofless  rooms ;  a 
striking  feature,  and  one  which  again  brought  Jamaica 
vividly  to  my  recollection — ^the  boiling-house  of  Blue- 
^ds,  and  the  figs  and  sournsops  filling  it  with  their 
icolumnar  trunks,  and  reproofing  it  with  their  crowns 
of  foliage.  The  ivy  which  grows  within  the  walls  here 
is  remarkably  fine ;  I  observed  several  trunks  nine 
inches  in  diameter. 

An  old-fashioned  wicket  led  out  into  a  large  garden, 
choked  up  with  great  weeds.  Thistles  and  Bagworts, 
)3ow-thistled  and  Teasels,  Docks  and  Jfallows  mi 
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tall  Umbellifeziey  were  struggling  for  the  mastery. 
^'Coaise,  rtry  coarse  1"  I  mentaUy  obaeired,  in.  the 
words  of  ihe  complaining  flunkey.  Yet  when  I  came 

to  look,  there  were  Violet  plants  growing  on  the 
Iwrders,  and  Roses,  both  shrubs  and  standards,  and 
Sweet-brier;  and  many  Apple-trees  covered  with 
Liehens,  and  Buliace-plums  overrun  \nth  hanging 
draperies  of  ivy.  ^'How  interesting)'*  I  thought, 
"  thus  to  roam  through  a  garden  of  a  bygone  age, 
and  see  the  very  fruit-trees  and  flowering-plants,  the 
identical  individuals  tliat  were  planted  by  the  hands, 
and  refreshed  the  senses  of  the  people  who  lived  here 
centuries  ago*  For  doubtless  this  garden  is  in  the 
same  state  in  whidi  it  was  left  when  ruin  fell  on 
the  mansion,  untouched  by  any  hand  save  tiiat  of 
Nature  I" 

I  walked  on  through  the  choked  garden-paths,  and 
presently  came  to  a  strawberxy-bed,  not  very  weedy. 
"Dear  mel  this  does  not  look  so  very  old!''  I 
looked  up  and  saw  a  flne  Virginian  deeper  trailing 

up  the  mouldering  wall,  and  worse — oh  !  worse  than 
all — a  Fuchsia  in  full  blossom  !  I  need  scarcely  tell 
you  that  my  note-book  was  thrust  into  my  pocket  in 
an  instant,  and  my  coat  buttoned  up  in  indignation. 
All  my  sentimental  dreams  about  the  antiquity  of  the 
garden  to  be  thus  sacrile^ously  broken  by  a  paltry 
Fuchsia  I  I  endeavoured  to  recover  my  equanimity  by 
sitting  down  on  the  bank  of  a  clear  pool  outside  the 
house,  beneath  two  shadowing  ash-trees,  and  dipping 
for  E&tifera* 

The  fact  is,  as  I  subsequently  learned,  that  the 

garden  has  been  imperfectly  cultivated  by  a  neigh- 
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bounng  peasant ;  but  it  anxelj  does  not  muoh  honour 
to  his  cultare. 


I  had  au  opportunity  of  seeing  at  Gumfireston,  by 
£ATOur  of  my  kind  friends,  the  ladies,  who  admitted 
me  into  that  Mandrni,  the  Kitchen,  the  onrionB  manner 
of  making  the  fire,  peculiar  to  these  parts.  The  ser** 
Tant  had  before  her  a  quantity  of  ^^ball,"  a  substance 
resembling  black  mortar.  Of  this  she  rapidly 
fashioned  with  her  liands  oval  kimbs  of  the  size  and 
shape  of  swans'  eggs ;  a  row  of  which  she  placed^  ail 
inclining  one  waj,  in  the  front  of  the  iire-gtate*  On 
the  top  of  this  row  another  row  of  balls  was  laid, 
leaning  the  other  way ;  then  a  third,  the  inclination 
of  wliich  agreed  with  the  first,  and  so  on  until  the  wall 
was  built  up  above  the  top  bar.  The  middle  was 
then  filled  with  knobs  rudely  fashioned,  and  the  whole 
was  coyered  with  rows  of  balls.  I  ought  to  haTe  said 
that  there  was  a  smouldering  fire  left  in  the  bottom  of 
the  grate,  which  had  been  bnming  all  night ;  for  the 
kitchen-tires  here  are  never  extinguished :  in  many 
houses  they  have  been  kept  burning  for  generations. 
Though  the  balls  were  very  wet,  and  had  but  just 
oonsistenoe  enough  to  ret&in  their  form,  thej  soon 
dried ;  and  in  about  an  hour  the  whole  interior  began 
to  glow,  and  assumed  an  intense  white  heat,  without 
flame  or  smoke,  which,  seen  through  the  front  balls, 
had  a  very  novel  and  curious  efiect.  ii  a  great  cook* 
ing  had  been  contemplated^  the  maid  would  have 
Cushioned  her  balls  "  with  more  care,  and  given  them 
a  longer  form,  resembling  that  of  sausages. 
■  When  the  ikuuiy  retire  for  the  xxight,  the  tire  is 
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drawn  together ;  a  thick  coat  of  wet  ball  "  is  plas- 
tered over  tlic  top,  in  the  middle  of  which  a  hole  is 
then  made  with  the  poker  to  allow  a  draught.  This 
process  is  called  "  stamnuQg  down  the  fire."  In  the 
morning  thej  break  it  up,  rake  out  the  ash  at  bottom, 
throw  on  a  little  fiesli  coal,  and  it  burns  till  cooking 
time.  Tiie  absence  of  all  flame  and  of  sparks  pre- 
cludes the  danger  wiiicli  attends  fires  made  of  our 
more  vivacious  Northumberland  coal ;  and  it  is  so  free 
from  smoke  that  the  laundress  heats  her  irons  hj 
placing  them  on  the  top  of  the  fire. 

Tlie  making  of  *•  ball is  a  regular  business.  The 
small  dust  of  the  anthracite  coal  called  culm,  which  is 
found  abundantly  in  the  vicinity,  is  sold  for  this  pur- 
pose. Blue  clay,  called  slime,'^  is  dug  out  of  the 
Marsh  at  HoUoway,  to  be  mixed  with  the  culm.  A 
man  then  mingles  the  two  together  with  the  aid  of 
water,  niucli  as  mortar  is  made,  only  that  the  tenacity 
of  the  day  renders  a  good  deal  of  kneading  necessary. 
This  is  effected  by  treading  with  the  feet,  or  some- 
times by  the  aid  of  a  rammer,  like  that  used  by 
paviours.  Such  a  man  is  called  a  "  ball-maker  and 
his  charge  for  making  a  load  of  ball  is  Is,  6d.  Such 
coal  as  emits  a  sulplim'eous  smell,  or  *'  steaiti,"  as  it  is 
called,  is  un£t  for  use,  and  is  scarcely  saleable. 
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Welsh  Castles— "The  Paradise  of  Wales"— Roadside  CotUgea- 
Love  of  Flowers— HyowyamuB — Hound's-tongue — Sea  Spurge 
— Erjngo — Sea  Bindweed — Picknicking— Cattle — The  Beach 
— St  Oowan's  Head — Stackpolc  Head — Cromlech — Fine  View 
— Fissure^i— Mountain  Stream — Sonnet — Mauoibeer  Castle — 
Towers — View  from  the  BatUemenis — Church— Ancient  Village 
— Orobftnehe^Beauty  af  tlie  Scm. 

De.  Johnson  said  that "  one  of  the  old  castles  in  Wales 
would  contain  all  he  had  seen  in  Scotland."  Allow- 
ance must,  of  course,  be  made  for  his  anti-Caledonian 
prejudices,  which  were,  as  we  know,  somewhat  viru- 
lent ;  but  many  of  the  Welsh  fortresses  are  very  mag- 
nificent. Llanstephan,  on  its  rounded  hill,  that  we 
passed  on  our  way  hither,  is  a  monument  of  strength 
and  massiveness ;  Kidwellj,  that  I  see  in  the  blue 
distance  across  the  Bay  of  Gaennarthen,  is  said  to  be 
remarkable  for  its  liuge  vastiiess ;  Pembroke  is  a 
model  of  solid  grandeur,  set  in  a  most  commanding 
position;  and  I  have  just  visited  another  fortress 
which  may  vie  with  any  of  them  in  all  of  these  quali- 
tieSy  while,  in  its  stem  simplicity,  it  conveys  an  idea 
of  even  superior  strength  and  impregnableness. 

Rather  a  large  party  had  determined  to  make  a 
picnic  to  this  grand  antique ;  I  can  scarcely  call  it  a 
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rtfin,  it  is  still  so  perfect.  Some  of  us  were  strangers, 
eager  to  gratiiy  cariosity ;  and  others  were  kind  friends 
of  the  yieini^,  who  found  their  pleasure  in  being 
ctceronetf  to -us,  and  in  aiduig  our  ignorance  with  their 
experience. 

Manorbeer, — that  ancient  castle  on  the  .sca-shore, 
where  Giraldus  Cambrensis,  the  venerable  historian, 
was  bom, — was  our  destination.  We  wished  to  see 
that  place  which  was  esteemed  as  the  vexy  eye  of 
Wales,"  bearing  off  the  palm  of  beauly  from  cTeiy 
other  scene  in  this  land  of  the  picturesque.  This 
county,"  says  the  admiring  topographer,  of  his  native 
place,  "  is  well  supplied  with  corn,  sea-lish,  and 
imported  wines,  and  is  tempered  by  a  salubrious  air, 
Deanetia,  with  its  seven  cantreds,  is  the  most  beanti* 
ful,  as  well  as  the  most  powerful,  district  of  Wales ; 
Penbroch,  the  finest  province  of  Demetia ;  and  the 
place  I  have  just  described,  the  most  delightful  part 
of  Penbroch.  It  is  evident,  therefore,  that  Maenor* 
pyrr  is  the  paradise  of  all  Wales." 

We  halted  on  Holloway  Bridge,  the  rendezvous  of 
our  party  ;  and  waited  a  little  while  for  the  arrival  of 
our  friends  from  Gumfreston.  We  stand  up  in  the 
carriage,  straining  our  eyes  over  the  marsh  to  catch 
sight  of  their  approach.  At  length  we  see  a  caval- 
cade of  carriages  and  riders  winding  along  the  narrow 
country  lane  on  the  right ;  and  presently  we  roll  on, 
the  rattle  of  stones  beneath  outdone  by  the  rattle  o{ 
merry  tongues  within.* 

*  Alaa  I  while  I  prepare  these  notes  for  the  preps,  1  learn  that  one, 
whose  loveliness  and  amiril>lone9S  were  like  a  sun!>rnm  in  our  little 
pnrty,  is,  within  a  short  jrear,  numbered  with  the  dead  1  .It  was  her 
bridal  iioliday.  •  * 
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Eirofytliiiig  told  of  joy  -without  The  Inrds,  the 
inflectSy  the  flowen;  the  ripening  com  in  the  iields; 
the  purple  hillfl ;  the  hreese;  llie  npid  interehange  of 

snn  and  shadow  as  the  clouds  sailed  by  ;  the  bright 
sea  sparkling  under  the  morning  sun,  as  we  opened 
its  wide  expanse  between  Gil  tar  and  Lidstep  Head ; 
the  sleeping  islands ;  the  white  line  of  breaking  snif 
along  the  sweep  of  litdstep  Bay  ;  the  constant  pano- 
ramic cliangc  of  scene,  as  the  various  points  of  the 
landscape  altered  their  relative  positions — afTorded  ua 
c^idless  occasions  of  admiiation,  and  sources  of  comu- 
latiye  delight 

One  great  source  of  pleaame  to  me,  in  a  nnral  walk 
or  drive,  is  the  sight  of  the  roadside  cottages ;  I  do 
not  mean  the  villas  of  the  well-to-do,  but  the  dwell- 
ings of  the  humble  peasants  and  labourers.  Yeij 
often,  perhaps  I  might  say  generally,  there  is  the 
manifestation  of  taste,  and  a  love  for  die  beantifnl, 
which  shows  that  the  inmates,  though  poor,  are  n(% 
debased.  The  jasmine  or  the  rose  climbing  about  the 
low  wall,  festooning  the  door-porch,  and  spreading 
over  the  thatched  roof,  loaded  with  clustering  blos- 
soms ;  the  geraninm,  or  the  fuchsia,  or  the  cactus  in 
the  window;  the  garden  before  the  door,  or  at  the 
back  of  the  honse,  kept  in  titm  neatness,  and  filled 
with  lovely,  if  common  and  old-fashioned  flowers, 
often  so  luxuriantly  •beautiful  as  to  put  to  shame  the 
efforts  of  the  squire'^s  professional  gardener, — these 
features  make  our  English  and  Welsh  cottages  objects 
on  which  the  eye  of  the  chance  passenger  lores  to 
rest,  presenting  a  striking  contrast  to  the  Tinmitigated 
squalor  that  characterizes  the  cabins  of  the  poorer 
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Xrish.  The  love  of  £k>we»,  and  the  desire  to  have 
them  about  ns,  is  preeminently  English,  peculiar  to 
no  class  or  grade  of  soeiety^  but  pervading  all  from 

the  noble  to  the  Kind  ;  and  I  would  hail  it  wherever 
I  see  it.  I  do  not  mean  to  say  that  vice  and  misery 
may  not  be  found  lurking  under  a  cottage  bright  with 
China  roses ;  but  snxely,  whm.one  sees  flowers  trained 
and  cherished,  and  evidently  loved,  there  one  may 
hope  that  gentleness  and  peace  have  found  au  abode, 
bucli  (hvellin^  are  very  common  hereabout,  as  I  have 
found  them  in  Devonshire  ako ;  and  they  contribute 
greatly  to  the  diann  of  the  eountiy. 

Oar  journey  was  not  long  to-day :  three  or  four 
miles  of  pleasant  road,  a  good  deal  of  which  was 
under  the  arching  wayside- trees,  brought  us  suddenly 
within  close  proximity  of  the  great  solid  pile,  the  first 
sight  of  which  so  close  before  us  was  particularly 
grand.  The  treacheious  clouds  were  gathering  up, 
and  akeady  looked  ominous ;  we  therefore  determined 
to  make  use  of  the  open  air  while  we  could,  deferring 
the  exploration  of  the  Castle  until  we  had  explored 
the  shore. 

Scarcely  are  we  out  of  the  shadow  of  the  castle 
walls  than  we  are  on  tlie  sands  of  the  beach.  There 
was  growing  the  narcotic  Hyoscjamus,  with  its  hairy 

thick  stems  viscid  to  the  touch,  and  flaccid  embracing 
leaves.  1  admired  the  handsome  cup-like  tiuweis 
nestling  together  in  clusters  surrounded  by  the  leaves, 
the  reining  of  the  petals,  and  the  purple  stamens 
standing  up  out  of  llie  deep  purple-black  depth  of 
the  corolla ;  though  the  rank  and  almost  fetid  odour 
of  the  whole  plant  repelled  a  veiy  close  acquaint- 
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ance.  Tbeie,  too,  waa  another  ill-smellmg  flower,-^ 
the  HoundVtODgue^  with  chocolate^loured  blos- 
soms, cuiioiisly  arched  over  by  projecting  scales. 

The  Sca-spurgc,  a  somewliat  utk  jiiiniun  plant,  was 
here  abundant,  growing  out  of  the  loose  drifted 
sand,  with  stalks  springing  several  together  from 
each  root,  about  a  foot  high ;  greyish  leaves  set  appa- 
rently, not  really,  in  whorls,  becoming  tender  green 
above,  and  giving  rise  to  inany  umbels  of  the  cmi- 
ous  flowers  with  yellow  nectaries.  The  formidable 
Eryngo,  the  "  tmno  tmpum  lacessit "  of  the  shore, 
Stood  there  also,  like  a  small  hoUy-plant,  only  that 
the  beautifully^veined  leaves  are  glauoons^  and  they 
bear  prickly  artichoke-like  heads.  One  might  have 
fiincied  this  plant  the  defending  Knight,  armed  at 
all  points,  of  the  lovely  Bindweed,  the  Lady  Solda- 
nella,  who  lay  at  his  feet,  entwining  them  in  her 
embrace.  Certainly  she,  in  her  rosy  beauty,  reclin- 
ing languidly  along  on  the  yellow  sands,  was  no 
unworthy  emblem  of  the  fair ;  and  you  may,  if  you 
please,  write  "  A  Roniaunce  of  the  Loves  of  Syrre 
Eryngo  and  the  Ladye  Soldanella;"  and  you  may 
make  Manorbeer  her  castle. 

Meanwhile  I  must  saunter  down  to  the  party,  £or 
I  see  they  have  clustered  under  the  shadow  of  yonder 
headland,  where,  by  the  gleams  of  snowy  linen,  I 
perceive  they  are  "on  hospitable  thoughts  intent." 
Tes,  I  catch  the  glitter  of  the  forks  and  spoons, 
and  the — ^hark!  what  was  that?  Surely  it  was  a 
pistol-shot !  No,  *twas  but  the  pop  of  a  champagne 
cork.  Well,  I  must  be  among  them. 
•  How  peacefully  the  kine — literally,  hlcuJc  cattle — 
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ate  Ijiilg  on  thtf  sand  at  Ae  very  margin  of  the  tide! 
J  suppose  it  is  a  characteristic  habit  with  them ;  for 

I  saw  them  congregated  in  just  the  same  manner  at 
the  water's  edge,  at  Lidstep,  the  other  day.  How 
grandly  the  sea  rolls  in,  and  makes  arching  galleries^ 
breaking  instantly  into  a  wilderness  of  foam,  as  white 
to  snowl  And  those  noble  headlands  projectmgon 
each  side  of  the  beantiful  bay — great  terraced  cliffs  of 
"  old  red;"  and  yonder,  in  front,  St.  (iuwan's  Head 
stretches  across  the  horizon,  like  a  blue  wall ;  and 
nearer  to  ns  Stackpole  Head,  more  magnificent  still 

ablnff  more  than  perpendicular,  actnally  orerhang- 
ing,  like  the  awfhl  head  of  that  statne  of  Jupiter 
which  was  the  masterwork  of  Phidias. 

We  have  done  justice  to  the  viands,  and  have 
made  herculean  efforts  to  drink  dry  the  little  rivulet 
of  sparkling  water  that  divides  the  sands,  and  winds 
along  the  foot  of  the  sonihem  cliff,  where  the  blue 
racemes  of  BrooUime  are  dipping  and  langhing  in 
the  sparkles, — and  now  we  essay  to  scraiuLIe  up  the 
steep  to  hear  our  worthy  friend  the  Kector  lecture  on 
Cromlechs,  in  presence  of  an  example. 

Narrow  and  difficult  is  the  path,  and  not  devoid  of 
danger ;  for  the  dashing  sea  is  beneath  us,  as  we  wind 
slowly  along  the  edge  of  the  slope,  through  clumps 
of  furze,  and  deceitful  landsprings,  and  over  the 
rocks  slippery  with  dark  green  (Jonfirv^e  and  Mar- 
chantuB,  Presently  we  come  upon  the  Cromlech — one 
of  those  rude  but  lasting  memorials  of  the  ancient 
Dnudical  religion,  which  exist  so  numerously  in  the 
Principality.    It  stands  on  the  west  slope  of  the 
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headland,  a  large  flat  unhewn  slab  of  red  sand- 
Stone  set  on  three  uprights,  forming  three  sides  of  a 
sqnaxe,  or  nearly ;  the  hill  itself  being  the  auppoxt 
of  the  fi)iirth  side.  The  slab  measures  about  sucteea 
feet  by  twelve,  and  varies  in  thickness  from  two  feet 
to  an  obtuse  edge  in  front. 

liooking  back  from  this  primeval  altar,  we  had 
a  noble  view  of  the  Castle  (which  is  perhaps  seen  to 
most  advantage  ftom  this  spot)  and  of  the  suxromid- 
ing  valleys.  The  vale,  which  passes  np  to  ^e  north 
of  tlie  (  astlc,  and  is  lost  to  view  by  winding  between 
hilld  wooded  from  the  summit  to  the  base,  is  specially 
picturesque. 

We  did  not,  however,  yet  return,  as  there  were 
other  lions*'  to  be  seen*  A  little  fiurther  round  the 
verge  of  the  promontory,  there  is  a  series  of  fissures 

in  the  sandstone  rock,  which  are  among  the  most 
remarkable  phenomena  1  ever  saw.  The  first  occurs 
about  a  hundred  yards  beyond  the  Cromlech;  we 
look  down  into  a  cleft  a  yard  in  width,  -and,  as  well 
as  we  c6nld  estimate,  a  hundred  feet  in  depth,  the 
sides  perfectly  straight,  plane,  and  parallel  through- 
out, and  quite  perpendicular;  the  sea  was  washing 
up  the  narrow  alley,  all  white  with  foam. 

The  second  fissure,  a  little  farther  on,  is  less  deep, 
and  perhaps  six  feet  wide;  so  that  the  eifect  is  less 
striking,  though  it  poBsesses  exactly  the  same  cha- 
racter. 

The  third  is  perhaps  the  most  curious  of  all.  By 
this  time  the  tip  of  the  promontory  has  been  rounded, 
and  the  land  trends  to  the  eastward.  As  the  strata, 
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howeyer,  maintatii  the  lame  direction  thronghovt,  so  of 
oonne  do  the  fisBores ;  and  hence  thiB  one  is  peiaUel 
with  the  line  of  coast,  instead,  of  being  at  right  angles 
with  it,  as  the  others  are.  It  is  a  similar  straight- 
sided,  narrow  chasm,  very  dark,  at  least  to  us,  look- 
ing into  it  irom  above,  about  live  feet  wide,  seventy 
yards  long  (as  nearly  as  I  could  judge  by  pacing  it), 
and  perhapB  a  hundred  and  fifty  feet  deep.  The 
bottom  at  the  end  meet  remote  from  the  sea  was 
wliite ;  but  whether  this  indicated  sand  or  froth  blown 
in  and  accumulated,  we  could  not  determine.  At 
the  western  end  we  could  see  a  narrow  crevice,  and 
the  bright  aea  through  it,  which  donbtlesa  finds  its 
way  into  the  caTem,  At  the  anmmity  where  the 
fissQie  tenninatee,  there  is  a  layer  of  crambling  earth 
between  the  parallel  strata  of  the  compact  red  sand- 
stone ;  and  it  is  doubtless  by  the  washing  away  of 
this— the  d^hcis  of  a  vein  of  sofiter  rock — that  the 
deft  has  been  made,  and  is  still  ezlibnding*  Alto^ 
gether«  these  fissures  are  highly  enrioii8»  and  worthy 
of  tlie  investigation  of  the  geologist. 

We  returned  over  the  heathery  hill,  crossing  a 
little  streamlet,  which  now  expanded  into  a  tiny 
basin,  in  which  the  white  blossoms  of  the  Water 
Pimpernel  were  bathed^  now  £hlling  in  a  miniatnre 
cascade  or  rapid  down  the  broken  rocks,  -and  now 
diminished  to  a  glittering  thread,  almost  invisible 
beneath  the  herbage.  I  do  not  know  that  1  should 
have  noticed  it,  had  not  one  of  our  party  taken  occa- 
sion £rom  it  to  repeat  to  na  that  beautiful  sonnet  of 
Passerini^s,  the  latter  part  of  which  might  almost 
have  been  composed  by  the  side  of  this  tiny  rill. 
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"  The  more  diyiaely  beaulifal  thou  art, 

Ladj  I  oC  loTcTf  inMiMUii^  iMVBit. 

Watch  o*er  thy  elianns,  and,  with  an  angeVa  caie, 
0  guard  thy  maiden  purity  of  heart 
At  vrerj  whii^er  6[  temptation  start : 

The  li^test  breatbinga  <^  nnhallowM  air 

Love's  leader  trembling  Inatre  will  impair^ 
Till  all  the  light  of  innocence  depart. 
So  from  the  summit  of  some  Alpine  hill, 
•    As  the  coy  fountain  sparkles  into  day. 
And  sunbeams  bathe  and  brighten  in  its  rill,— - 

If  here  a  leaf,  and  there  a  flower,  in  plaji 
Bending  to  sip,  the  little  channel  fill. 

It  ebbs,  and  langnishes,  and  dies  away." 

But  now  it  was  time  to  look  at  the  Castle  ;  and  so 
we  toiled  back  over  the  heavy  sands,  winding  be- 
neath the  lofty  wall,  where  doubtless  many  a  band 
of  spearmen  have  marched,  till  we  came  to  llie  north, 
east  side.  Here  a  gateway  through  a  majuiveBqnare 
lower,  with  two  portcullises,  admits  us  into  the  great 
inner  court,  covered  with  its  green  undulating  turf, 
all  undisturbed,  except  when  curious  visitors  like 
ourselyes  pass  over  the  rank  grass.  On  our  left  the 
side  of  the  court  is  made  up  of  half-mined  gables, 
walls,  and  tall  conical  chimneys  of  dwelling-houses ; 
while  the  eastern  angle  is  occupied  by  a  massive 
round  tower,  doubtless  the  Keep. 

We  cross  the  court,  and  at  the  south  end  pass  up 
some  stone  steps,  and  enter  the  banqueting-hall^ 
«  fine  room,  with  gothic  arched  roof  in  good  preser- 
vation. The  roof  and  walls  have  been  lime- washed, 
and  the  plaster,  though  milde  wed  in  patches,  is  mtire ; 
4he  apartment  is  floored  with  square  tiles,  and  lighted 
with  small  square  windows. 
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Oat  of  this  we  pass  into  another  yatilted  foom  on 
the  west,  from  awin^w  of  which  a  fine  yiew  to  aea- 
ward  18  obtained.   Thence  a  narrow,  yanlted,  well* 

windowed  gallery  leads  to  a  dark  vault  or  diuigoon, 
or  perhaps  a  sallj-port. 

A  winding  staircase  of  atone  at  the  comer  of  the 
baaqneling-Toom  leads  up  to  the  battlements.  Here 
a  glorions  prospect  rewarded  the  climbers ;  fine  on 
all  sides,  but  especially  to  the  north,  where  that 
beautiful  valley  that  I  before  spoke  of  winds  up, 
wooded  on  both  sides.  In  front  the  mouth  of  the 
valley  expands  into  a  plain,  which  reaches  to  the 
foot  of  the  Castle-hill.  Here  Iheze  was  once  a  lake, 
formed  by  damming  np  the  stream- which  still  flows 
along  the  foot  of  the  farther  hill.  A  dovecote,  like 
a  small  round  tower  with  a  dome  of  stone  draped 
with  ivy,  is  still  standing,  as  it  stood  in  Giraldus* 
day,  close  to  the  embanlcment  which  ran  across ;  tiie 
embankment  itself  was  remoTcd  only  last  year.  The 
grassy  hill-side  yonder  was  anciently  clothed  with 
vineyards ;  and  on  the  sloping  side  of  tliat  sheltered 
vale  were  the  woods  which  the  partial  historian  cele- 
brates as  formed  of  "  such  very  tall  hazel-trees.'' 

We  torn  towards  the  south-east,  and  look  across 
another  valley  scarcely  less  interesting.  The  hollow, 
which  was  anciently  occupied  by  "  deep  fish-ponds," 
is  now  varied  witli  grassy  mounds,  worn  into  terraces 
by  tiie  feet  of  the  sheep,  which  delight  to  follow  each 
other's  footsteps,  and  to  perpetuate  a  track  they  have 
once  chosen.  On  the  opposite  hill  the  Chnich  rears 
its  old  military  tower,  of  the  sqnaie  Flemish  type, 
grey  with  age  and  weather.    I  noticed  this  pecu- 

La 
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Haritj  in  it,  that  ioAtead  of  battenng  (Hit** — ihat  is, 
being  rather  larger  at  the  basejhan  at  the  numnitr^it 
has  rather  a  top-heavy  appeanmoe,  which  is  due  to 

the  corbels  of  the  parapet.  My  friends  described  the 
interior  of  the  Chnrcli  as  being  highly  curious  and 
unusual,  bat  we  had  not  time  to  examine  it.  Around 
it  stand  old  ruined  hous^  with  tall  f'Jemish  ehim- 
Beys,  onoe  the  dwellings  of  the  tetainen  and  Tassalsy 
irregularly  scattered. 

I  need  not  describe  in  detail  the  various  towers 
and  apartments  of  this  extensive  baronial  mansion, 
which  occupied  the  whole  afternoon  to  go  over.  The 
examination  left  a  viTid  impresrion  of  the  almost 
regal  state  in  which  the  establishments  of  the  middle 
ages  wei^  maintained,  and  of  the  strange  mixture  of 
the  comforts  and  luxuries  of  peace  with  the  grim  and 
bristling  array  of  war,  which  was  indispensable  in  an 
iron  age, 

"    ■     when  law aeeaxed  aot  life," 

And  so  we  reluctantly  l)ade  farewell  to  the  mansion 
where  the  old  ecclesiastic,  doomed  to  constant  disap- 
pointment, soothed  his  chagrin  by  the  pursuit  of 
literature  with  an  industry  more  diszacteristic  of  our 

£aBt**  age,  than  of  his  own.  We  passed  in  silence 
out  of  the  gate,  only  giving  one  more  interjection  of 
delight  at  the  lovely  peep  of  scenery  which  is  caught 
through  an  arch  in  the  stables  that  stand  on  the 
north-west;  and  wending  along  the  scarped  way, 
battlemented  on  one  side,  to  a  wicket  in  the  outer 
wall,  found  ourselyes  once  more  in  the  little  ancient 
village,  coeval  with  the  Castle,  doubtless,  but  still 
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inhabited  by  the  descendents  of  the  old  inhabitants ; 
Ihe  httmUe  peMautcj  mamtaining  their  perpetuity^ 
whm  the  moe  of  noUoB  who  43W»  nded  aUko  the 
8(ul  And  ihem,  hti  lo&g  passed  away.  I  carried  m 

my  hand,  almoat  unconaciouBly,  one  little  memorial 
pf  the  mouldering  pile,  which  I  had  |)liu  ked  from  the 
midst  of  the  ivy  and  long  graaa  that  grew  ou  the 
battlements  of  the  watch-<tower  above  the  gate:  it 
was  the  OrobanokBf  whose  nuiflsiTe  leafless  stem,  and 
dsried-looking  brown  flowers,  seemed  in  keeping  with 
these  relics  of  a  former  age. 

I  scarcely  wonder  at  the  exalted  terms  in  which 
Giraldus  has  praised  his  residence.  It  is  still  a  place 
of  gteat  beauty.  The  magnificence  of  the  sea-view, 
especially  when  the  giant  waves  of  automn  break 
upon  the  beach,  chased  by  the  storms  of  the  whole 
Atlantic — for  the  sea-bird,  pursuing  a  straight  line 
from  this  little  bay,  would  find  no  rest  for  its  foot  till 
it  reached  the  Southern  Pole — the  grandeur  of  the  red 
cliffs  that  hem  it  in  on  either  side,  and  of  the  beetling 
promontories  that  recede  in  the  distance,  can  scarcely 
be  surpassed ;  and  I  have  repeatedly  expressed  my 
admiration  of  the  quiet  loveliness  ut"  the  landticape, 
as  seen  Irom  various  points  of  view.  Perhaps  none 
surpasses  one  from  the  bank  of  the  little  brook  just 
below  the  bridge ;  where  the  Castle,  seated  on  the 
verdant  hill  like  a  royal  crown,  stands  forth  in  fall 
and  massive  majesty ;  particularly  when,  as  I  beheld 
it,  the  bright  w^arm  golden  light  of  a  declining  sun 
irradiates  the  tall  towers  and  battlemented  walls. 
The  broad  north«*west  and  south-west  sides  are  both 
.   partly  concealed  by  enormous  fan-shaped  sheets  of 
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dark-green  glossy  ivy,  the  growth  of  centnriea ;  and 
the  batdements  aie  fringed  and  festooned  with  profuse 
herbage,  tossed  by  the  hreeee  in  wild  grace  and  heanty. 

Surely,  when  that  noble  pile  was  reflected  in  the 
placid  lake  below,  and  the  hills  around  were  covered 
with  vines,  and  gardens,  and  richly-cultivated  fields, 
and  the  antleied  red  deer  were  gazing  ont  of  yonder 
wood,  and  the  snowy  swans  were  "manHing  proudly 
on  the  water^  and  a  thousand  accompaniments  of  Hie 
and  ease  and  opulence  were  scattered  everywhere 
about — this  sequestered  bay  must  have  been  little 
short  of  a  "paradise." 
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lAMoti  and  Crew— Oambols— Ckpdaiig  tlie  BoaI— Her  CowttiM- 

tion— Yalve  of  ihe  Lifo-boftt. 

July  2UU 

Looking  out  just  now,  T  saw  a  great  crowd  on  the 

quay,  and  groups  of  people  eagerly  running  through 
the  street  to  join  them,  I  seized  my  hat,  and  went 
down  too,  a  boatman  informing  me  on  the  way  that 
they  were  g9ing  to  haye  some  life-boat  practice. 
When  I  got  to  the  quay,  I  saw  a  great  awkward- 
looking  craft,  painted  light  blue,  very  much  curved 
in  her  shear,  aud  vising  to  a  high  peak  at  each  end. 
Seven  or  eight  young  fellows  were  putting  on  jackets 
made  of  parallel  strips  of  cork  bound  together.  Pre- 
sently three  or  four  of  them  jump  overboard,  and, 
being  of  coarse  sufficiently  buoyant  in  their  cork 
armour,  play  rude  frolics  in  the  water,  much  as  you 
may  fancy  the  two  Hippopotamuses  at  Regent's  I'ark 
to  do,  should  they  turn  nierry-andrews.  Meanwhile 
the  others  prepare  to  turn  the  life-boat  over. 

For  this  purpose  they  brought  a  lighter  alongside 
her  *  and,  haying  first  girded  her  with  two  bands  of 
rope,  made  fast  a  chain  to  these,  and  hooked  it  on  to 
the  quay-crane.    "jNow  then  1  all  right  ?"  "Wind 
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awajt"   The  fellows  who  suffer  the  ezperimeiit,— 

the  patients  under  the  operation, — have  stowed  them- 
selves away  in  the  bottum  of  the  boat,  beneath  the 
thwarts,  which  they  grasp  with  nervous  energy  in 
their  arms.  The  windlass  turns  and  turns,  creaking 
mnsically ;  the  chain  goes  up  and  np,  dragging  one 
side  of  the  boat  with  il  Presently  oyer  she  heels, 
the  lads  grasping  the  thwarts  with  a  more  affectionate 
embrace,  and  looking  very  blue,  as  she  turns  her 
summersault.  The  crowd  give  a  loud  hurrah,  as  up 
she  conies,  righting  herself  in  a  moment ;  while  the 
men,  like  half-drowned  kittens^  splash  and  splutter, 
dash  away  the  water  from  their  hairy  faces,  and  grin 
at  the  cheering  spectators  ashore. 

1  find  it  is  a  new  boat,  as  yet  untried,  made  on  a 
new  principle  by  Beecher  of  X^<Hrth  Yarmouth.  The 
principle  was  described  to  me  as  consisting  of  air- 
boxes  in  her  sides,  so  that  it  is  impossible  she  should 
ever  till,  the  water  not  being  able  to  rise  in  her 
beyond  a  certain  bearing.  Her  curved  form  prevents 
her  lying  capsiaed,  as  was  shown  in  the  expenment, 
while  it  gives  great  facilities  in  turning,  a  single 
stroke  of  the  steering  oars  moving  the  boat  as  on 
a  centre.  What  degree  of  superiority  attaches  to 
this  Ijoat  over  Greathead's,  I  could  not  ascertain ;  all 
the  benefits  arising  from  her  form  must,  I  suppose^ 
belong  equally  to  both ;  and  whether  ihe  superior 
lightness  of  the  air-cells  over  the  lining  of  cork  in 
the  old  form  is  not  accompanied  by  a  greater  ten- 
dency to  rupture,  I  cannot  say.  The  Coast-guard 
men,  however,  appeared  to  think  well  of  her  per- 
formance. 

*  % 
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I  thoQglit  theezhibitioii  one  of  the  most  inteEesting 
things  I  had  seen  here.   The  direction  of  ingennitjr 

and  mechanical  art  to  the  saving  of  human  life 
strongly  appeals  to  human  sympathies, — "  nihil  hu- 
manmn  a  me  altenum  jputo/^  and  the  claim  that  the 
life-boat,  as  an  invention^  has  on  them  is  well  shown 
in  the  simple  fact,  that  in  the  first  fiflteen  years  after 
the  constniclion  of  Greathead*B  boat,  no  fewer  than 
three  hundred  human  lives  had  been  saved  from 
vessels  wrecked  in  the  vicinity  ot  the  Tjne  alone. 
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Conflicting  Opiniona  of  Naturalists— Dr.  Sharpey'a  Description- 
Professor  Forbes's  Observations — Mr.  Sara's  Opinions — Forbes's 
Strictures  on  these — Pcdiccllarias  of  Starfish — Calcareous  Ske- 
leton— Those  of  Sea-Urchin — Three  Forms — P.  triphylla — P. 
tridens — The  Blades — Teeth — Cavities — Surface  Gland.-^ — Com- 
parirtou  with  a  Spine — Cilia— On  Pedicellariije — On  Spines— On 
Suckers  —Professor  Agassiz  on  Locomotion  in  Echini— Skeleton 
of  P.  tridens — ^Its  Beauty— I*,  globifen— P.  stereopbjlla — Ob- 
■emtioiis  of  H.  Yalentin— Supplementary  Suggestions  of  K. 
AgMsu-PedioellariA  on  a  Molliisk. 

Among  the  E(;hinodermata,  the  Urchins  and  some 
of  the  BtarfiBhes  are  always  fonnd  to  be  studded 
with  minnte  bodies,  about  which  the  opinions  of 

zoologists  were  for  a  long  time  divided.  MtiUer,  the 
eminent  Danish  naturalist,  considered  them  as  distinct 
animals,  parasitic  on  the  Urchins,  and  assigned  to 
them  distinct  generic  and  specific  names,  naming  the 
(supposed)  genus  PediceUaria.  Others  judged  them 
to  be  organic  appendages  of  the  Echinoderms,  like 
the  suckers  and  spines,  but  could  not  detennine  their 
function,  nor  even  plausibly  conjecture  it.  This 
opinion  is  now  generally  received ;  but  the  name  of 
PediceUaruB  is  still  employed  to  designate  them, 
though  it  is  not  used  in  a  generic  sense. 
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*   I  haTd  lately  made  some  obeervations  on  these 

'bodies,  wliich  have  perfectly  satisfied  me  of  their 
being  essential  organs  of  the  Echinoderm.  Before  1 
detail  these,  howeyer,  I  will  quote  what  Profe88<^ 
Edward  f^orbes  sayB  of  them,  as  ahowing  how  the 
question  stood  at  the  time  when  he  wrote  his  ex- 
cellent "  History  of  British  Starfishes."  A  previous 
observer,  Dr.  Sharpey,  had  thus  described  the  Pedi'- 
4seUarios,  in  his  account  of  the  anatomy  of  Uraster 
ruhens : — "  They  cover  the  sarface  generally,  and 
fyrm  dense  groups  round  the  spines.  Each  consists 
of  a  soft  stem,  bearing  on  its  summit,  or,  when 
branched,  at  tlie  point  of  each  branch,  a  sort  of 
forceps  of  calcareous  matter,  not  unlike  a  Crab's  claw, 
except  that  the  two  blades  are  equal  and  similar. 
When  the  point  of  a  fine  needle  is  introdaced  between 
the  blades,  ]9rhich  are  for  the  most  part  open  in  a 
fresh  and  vigorous  specimen,  they  instantly  close  and 
grasp  it  with  considerable  force.  The  particular  use 
of  these  prehensile  organs  is  not  apparent;  their 
stem,  it  may  be  remarked,  is  quite  impervious." 

Pjrofessor  Forbes,  citing  these  obeervationB,  thus 
proceeds  to  record  his  own : — I  have  examined  them 
very  carefully  in  the  same  species.  Those  on  the 
body  and  upper  spines  differ  in  shape  from  those  on 
the  spines  immediately  bordering  the  avenues.  The 
former  are  mttch  shorter  and  blunter  in  the  blades 
than  the  latter.  The  calcareous  forceps,  of  which 
their  heads  consist,  are  imbedded  in  an  integument 
of  soft  granular  tissue,  which  envelopes  the  forceps 
when  closed  ;  and  this  apparatus  is  mounted  on  a 
bulging  body  of  a  similar  substance,  which  crowna 
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tlie  round,  flexible,  and  contractile  peduncle,  some- 
times simple,  sometimes  branched,  each  bxa&ch  having 
B  Bimilar  tennmAtion,  1  eould  detect  w>  ^mdemoe  €f 
nibrtMe  ciUa  on  tbeir  stalks ;  Imt  iheie  appeared  to 
be  ciliary  motions  within  the  blades.  When  the 
•Starfish  is  alive,  the  PediceUarttB  are  continually  in 
motion,  opening  and  shutting  their  blades  with  great 
■actiyity ;  but  when  cut  off,  they  seem  to  lose  that 
power*  If  they  be  not  distinct  imiinalB,  as  Mliller 
ftncied,  for  what  purpose  can  they  serre  in  the  eco- 
nomy of  the  Starfisli  *?  If  they  be  parasites,  to  what 
class  or  order  do  tliey  belong? — ^what  is  their  nature? 
what  their  food  ?  Truiy^  these  are  puzzling  questions. 
These  organs  or  creatnies  have  now  been  known  ftr 
many  years — haTe  been  examined  and  admired  by 
many  naturalists  and  anatomists — haye  been  carefully 
studied  and  accurately  delineated,  and  yet  we  know 
not  what  they  are,"  * 

Mr.  SaxB)  a  clergyman  of  Norwayy  who  Is  de- 
Bcrredly  eminent  for  his- researches  among  the  low«r 
forms  of  marine  life,  gives  the  following  reasons  for 
considering  these  very  curious  bodies  to  be  organs  of 
the  Echinoderm.  His  remarks  apply  directly  to  those 
of  the  EchmicUe, 

"  If  we  consider  the  construction  of  the  I^edieeUanm, 
and  their  manner  of  life  as  a  whole,  we  can  scarcely 
believe  them  to  be  anything  but  organs  of  the  Sea- 
Urchin.  The  following  reasons  seem  to  prove  the 
accuracy  of  this  opinion  :-— 

"1st.  In  all  Sea-Urchins,  without  exception^  ore 
found  J^ddieeUaruB,  and  under  the  same  circumstanoea ; 

*  BriU  »:>tar&aheB,  p.  98. 
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whioh  would  oertainlj  not  always  be  the  case  if  they 
were  parasitical  aminals.   Just  as  LemM  are  not 

always  found  in  all  tislies,  &c. 

"  2d.  The  hard  calcareous  teeth  or  plates,  and  the 
internal  stem,  also  calcareous,  and  often  filling  up 
alone  the  sheath,  which  are  found  in  all  BBdicdlarw^ 
bear  a  greater  resemblance  to  an  S^nma-vpint  than 
to  any  animal  of  l^e  Polype  kind.  There  is  neither 
opening,  nor  moutli,  filaments,  &c. 

"  3d.  The  FediceUarice  are  firmly  fixed  in  the  skin 
which  envelopes  the  whole  Sea-Urchin,  upon  a  very 
small  projecting  knob  of  the  shell,  to  which  knob 
they  are  very  strongly  attached,  bat  yet  moreable, 
like  the  pricklc3  of  the  Sea-Urchin  ;  the  under-surface 
of  the  stem  of  a  PedtceUaria  being  somewhat  hol- 
lowed and  articulated  with  the  knob.  When  a  Fedi" 
eeHaria  is  torn  ont,  it  is  observed  that  the  sheath  or 
skin  connecting  the  stem  is  torn  at  Ihe  lower  end; 
which,  doubtless,  is  a  consequence  of  its  connexion 
with  the  skin,  with  which  the  shell  of  the  Sea-Urchin 
is  covered,  and  which|  when  the  Fediodlaria  is  torn 
out,  must  be  rent. 

'^4th.  When  the  skin  of  the  Sea-Urchin,  or  a 
single  P^dteeUarta^  is  irritated — for  example,  with  a 
pin — tlie  surrounding  PediceUari'a,  which  stand  in 
a  wide  circle,  invariably  bend  themselves  quickly 
towards  the  irritated  part.  This  phenomenon,  which 
I  have  often  observed,  shows  clearly  an  organic  con- 
nexion between  the  PediceUaruB  and  the  skin  of  the 
shell  of  the  Sea-Urchin.  The  same  thing  preciBely 
is  obsei'ved  with  the  spines." 

On  the  purpose  of  these  organs  Mr*  San  remarks,. 


Digitized  by  Google 


PEDICELLABIA 


**  Perhaps  Nature,  who  has  bo  abiuiclantly  provided 
*  the  Sea-Urchin  with  such  an  astonishing  number  of 
feet  and  prickles,  has  also  given  the  I'edwellarue  as  a 
Bort  of  antennae,  partly  to  aeiae  tlie  small  animals 
which  serve  for  its  sustenance,  partly  to  lay  hold  of 
whatever  might  approach  the  sensitive  sldn  which 
covers  the  surfoce  of  the  shell,  and  thus,  in  conjunct 
tion  with  the  prickles,  protect  it  from  injury."  He 
says  that  some  which  he  had  cut  off  moved  six  hours 
afterwards  with  considerable  liveliness. 

Professor  Forbes,  to  whom  I  am  indebted  for  thes0 
quotations,  differs  firom  Hr.  Sars  as  to  Ihe  results  of 
some  of  the  experiments  recorded ;  and  thus  balances 
his  own  doubts  on  tlie  subject. 

"  The  fleshy  substance  of  these  bodies  is  exactly 
Jthat  of  many  animals  of  acritoos  stmcture ;  and  they 
m  so  scattered  over  the  body  of  the  ITrehin,  without 
reference  to  form  or  figure,  that  it  is  almost  impossible 
to  assign  them,  or  the  various  kinds  of  them,  special 
offices  in  tlie  animal's  economy.  Each  seems  inde- 
pendent of  the  others,  and  of  the  Sea-Urchin,  which 
is  not  the  case  with  the  spines.  As  to  their  resemr 
bhmce  to  an  JSchtnus^pine,  I  can  see  bat  little.  I 
agree  with  Mr.  Sars  in  believing  Schweigger  to  hav^ 
been  mistaken  when  he  stated  FedicsUari4B  to  exist  on 
isertaiu  testaceous  Mollusca  ;^  but  can  hy  no  means 
consider  ike  question  of  their  nature  to  he  settled,  and 
^d  myself  quite  undecided  as  to  whether  they  are 
organs  of  EcHiNODEBMATA^  or  parasitic  creatures, 
though  inclined  to  the  former  opinion."  f 

*  See  Mr.  A.  Adams'e  Obiemtion,  page  260,  pott, 
t  filii  &tMfiflli«%  p.  m 
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I  proceed  now  to  give  jou  the  reBults  of  my  own 
olisenrations  on  these  curious  objects,  and  shall  com-* 

mence  with  those  which  are  found  on  the  Starfishes?. 

In  Uraster  ruhens  the  Pedicellarue,  or  tho  bodies 
which  Professor  Forbes  calls  Spmules^md  which  repre- 
sent the  PediceUairim  of  the  Eckmidmy  &c.,  are  bat  of 
one  fom.  They  are  scattered  densely  over  the  body  and 
rays,  clustered  round  the  bases  of  the  spines,  and 
especially  set  in  dense  groups  or  tufts  near  the  extre- 
mities of  those  spines  w^ich  border  the  avenues.  I 
do  not  see  any  important  difference  in  shape  between 
those  of  the  superior  surface  and  those  of  the  avenues ; 
ihough  specimens  in  both  situations  di^r  consider- 
ably inter  se,  in  their  length  and  general  development. 
They  are  thick  and  clumsy,  compared  with  tliose  of 
the  Echini;  flattened,  and  composed  t)f  but  two  blades,. 
They  can  scarcely  be  called  branched,  but  rather 
resemble  several  trunks  of  a  tree  springing  from  a 
common  root.  It  is  not  unusual  for  an  avenue-spine  to 
have  a  tuft  of  six  or  eight  spinulcs  thus  clu^^tered, 
springing  from  its  interior  side  near  its  tip,  and  a 
Bolit'Avv  one  near  its  base.  (See  Plate  XL  fig.  a.) 

When  examined  in  a  recent  condition  with  a  power 
of  220  diameters,  the  base  of  the  stem  of  each  Pedi^ 
cdUxria  is  seen  evidently  to  be  continuous  with  the 
common  integument  that  invests  the  spine,  and  orcza- 
nically  united  to  it,  there  being  not  the  slightest  trace 
of  suture^  or  perc^tibie  difference  of  structure.  I  cut 
off  with  a  razor  a  thin  transverse  slice  of  a  living  ray^ 
and  immediately  laid  it,  covered  with  sea-water,  on  the 
stage  of  the  microscope.  The  Pedicellaria  were  quite 
inotioniess  and  evidently  dead,  like  the  suckers  with 
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which  ihdj  weie  «M(K»ated;  a  result  which  would 
not  have  instaatly  oocnned,  had  the  foimer  been  paxa* 

sitic  animals. 

Tlic  term  of  these  bodies  resembles  that  wliich  the 
flame  ot  a  candle  assumes,  with  its  wick,  supposing 
the  latter,  which  represents  the  neck  or  footstidk*  to  he 
thicker  than  usual*  This  is  die  form  when  Tieiwed 
perpendicularly  to  the  plane  of  the  opening  blades ; 
for,  in  a  direction  at  right  angles  to  this,  the  width  is 
much  less.  The  pointed  pyramidal  body  (represent- 
ing the  flame)  is  cleft  to  a  eonsidezal^e  distance 
downward ;  and  the  two  portions  open  and  dose  on 
each  other,  like  the  blades  of  soissors.  The  points 
occasionally  cross  each  other;  but  more  commonly 
their  edges,  which  are  minutely,  but  irregularly, 
jagged,  come  into  contact.  (See  fig.  b.) 

The  whole  body  consists  of  a  colourless^  tmnspamt, 
gelatinous  flesh,  enclosing  a  hard  support,  whidk  runs 
down  each  blade  firom  its  tip  to  its  base,  and  unites 
with  its  fellow  beneath  the  bifurcation,  but  docs  not 
descend  into  tiie  footstalk ;  the  latter  appears  to  be 
solid,  with  no  trace  of  stomach,  tube,  or  other  cavity, 
No  sign  of  cilia  did  I  detect  either  within  or  without  the 
blades,  though  from  analogy  I  suspect  their  presence. 

On  dissolving  away  the  fleshy  investiture  by  means 
of  a  solution  of  potash,  I  obtained  the  calcareous  sup- 
ports free,  and  was  enabled  to  see  their  exquisite  struc* 
ture.  (See  fig.  c)  They  bear  the  closest  resemblance 
to  a  pair  of  shears  used  fi>r  shearing  sheep ;  each  blade 
being  slightly  curved  to  the  point,  and  terminating  at 
the  base  in  a  knob,  which  is  jointed  to  a  curved  piece 
uniting  the  two.   The  only  difference  between  this 
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and  the  slieaxer's  implement,  is  that  tke  blades  of  tha 
latter  axe  worked  by  the  elasticity  of  tbe  metal ;  those 

of  the  Pedicellart/B  are  liinged.  Their  texture  is  most 
beautifully  delicate;  formed  of  calcareous  substance 
as  transparent  as  glass,  and  reflecting  tbe  light  like 
that  material,  hard  bat  very  brittle,  comigated  on 
their  surface  by  closenset  hollows^  which  mn  in  lines 
sub-parsllel  to  the  margins,  and  excavated  throughout 
their  interior  by  minute  round  or  oval  unconnected 
eavities.  This  structure  is  identical  with  that  of  the 
spines  of  the  Starfish  themselves;  for  these,  when 
depirived  of  thdr  geUtinons  investiture,  in  like  manner, 
display  similar  cavities,  and  a  similarly  corrugated 
surface ;  the  corrugations,  however,  running  upward 
from  the  base  in  slightly  divergent  rather  than  parallel 
lines.  The  cutting  edges  of  the  blades  are  thin  and 
kni^like,  without  any  cavities  or  corrugations,  but 
notched  or  jagged  minutely,  as  already  stated. 

In  the  Sea-Urchins  {EcMnns)  we  find  Pedtcellartee 
in  great  numbers,  and  of  several  very  distinct  forms. 
Of  these  ^Itiller  described  three,  which  he  named 
P.  triphylla^  P,  tridensy  and  P.  gldbifera.  They  all 
agree  in  these  particulars:  that  each  has  a  long, 
slender,  cylindrical,  fleshy  stem,  through  the  centre  of 
which  runs  an  axis  or  rod  of  calcareous  substance ; 
that  the  base  of  the  stem  rests  on  the  skin  of  the 
Urchin  ;  that  on  the  summit  is  placed  a  head  consist- 
ing of  three  pieces,  which  are  capable  of  being  widely 
<qpened,  and  of  being  closed  together,  at  least  at  thehr 
tips  ;  that  the  edges  of  these  pieces  which  come  into 
mutual  contact  are  furnished  with  teeth,  which  lock 
into  each  other;  that  the  head-pieces  (like  the  stem) 
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€onfiiist  of  calcareous  centres^  clothed  with  flesh ;  that, 
besides  the  opening  and  shutting  of  the  head,  die 

stem  can  be  swayed  from  side  to  side ;  and  that  all 
tliese  movements  are  Bpuiilaneous,  and  apparently 
Yolimtary.  It  appears  that  the  head- pieces  close  on 
any  object  presented  to  theni ,  ^^nch  as  the  point  of  a 
needle,  and  hold  with  considerable  force  and  tenacity, 
so  that  the  PedtoeUainm  may  be  drawn  ont  of  the 
water  without  relaxing  its  grasp. 

My  observations  have  been  made  on  Echinus  miU- 
arts  and  E,  sphosra,  the  iormer  called  by  Forbes  the 
Purple-tipped  Egg-Urchin,  the  latter  the  Common 
Egg-Urchin ;  though  both  here,  and  on  the  Dorset 
coast,  the  former  is  much  more  common  than  the 
latter.  It  iis  much  smaller,  and  is  frequently  iuuud 
within  tide-marks,  which  is  not  the  habit  of  the  latter, 
at  least  in  my  experience.  K  sphara  is  by  isEu:  the 
finer  species. 

'  BsdiceUaria  irtjph^Ua  of  Schmu$  nUHaria  consists 
of  three  broad  and  thick  sub-triangular  pieces  jointed 
into  a  head,  set  on  a  thickwh  stem  of  transparent 
gelatinous  fibrous  substance,  in  which  a  slender  core 
of  calcareous  matter  runs,  that  looks  fibrous  and 
blue.  The  three  moveable  pieces  or  blades  are  conyex 
externally,  concave  internally,  thin  in  substance,  fur- 
nished along  their  opposing  or  concave  sides  with 
two  longitudinal  ridges  or  keels,  each  of  which  is  cut 
into  the  most  beautifully  fine  teeth,  so  that  the  edge 
•of  each  ridge  looks  like  a  shark's  tooth  :  the  edges  <tf 
the  pieces  are  also  similarly  toothed.  These  shut 
precisely  into  each  other. 

In      8£Ji(Bra  the  head-blades  of  tliis  kin4  have 
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one  stout  central  ridge,  which  is  loimded  and  not 
toothed.  It  fomiB  the  front  of  a  great  interior  cavity, 
into  whidi  there  are  two  orifioea  on  each  aide  of  the 

column. 

The  moveable  pieces  enclose  a  skeleton  of  calca- 
reous anbetance,  glassj,  colourless,  and  brittle,  in 
which  axe  excavated  a  muititade  of  oval  cavitiea 
which  form  irregohur  rows ;  a  central  line  nine  down 
each,  that  is  solid  and  free  from  cavities.  This  calca- 
reous skeleton  is  encased  in  a  gelatinous  tiesh,  similar 
to,  and  continuous  with,  that  of  the  stalk. 

This  is  the  smallest  kind,  the  head,  being  about 
^th  of  an  inch  in  height. 

Considerable  modifications  are  found  to  exist  in 
the  details  of  each  form,  in  the  relative  proportions 
which  the  parts  bear  to  each  other,  and  so  forth ;  so 
that  two  forms*  which  in  their  extreme  conditions 
widely  differ,  mutoaUy  approach,  and  appear  to  run 
into  each  other.  This  is  the  case  with  the  present 
and  the  succeeding  form. 

P.  trtdens  is  much  larger  than  cither  of  the  other 
forms;  the  moveable  iiead  being  about  ^th  of  an  inch 
in  length,  and  the  whole  organ  about  ^th  of  an  inch. 
This  may  be  considered  as  P.  Ir^Ay^,  with  the 
blades  greatly  drawn  out  in  length,  and  at  the  same 
time  rendered  quite  slender,  so  that  they  may  be 
called  pins  ;  they  meet  only  at  the  points,  wlicre  tliey 
often  cross,  the  interspaces  of  the  bas&l  parts  being 
open.  The  inner  edges  of  these  are  notched  with 
teeth  as  in  P.  tn'^JiyUoj  of  which  those  near  the  tips 
are  larger,  and  cut  into  subordinate  teeth  of  exquisite 
minuteness* 
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The  oval  or  equaie  gmuileB,  which  m  lliickly 
placed  throQghout  the  cakareous  substance  of  the 

blades,  are  certainly  cavities  in  it ;  for  wlien  the  pins, 
wliich  are  very  brittle,  are  broken,  the  edge  ot  the 
fiwctore  is  not  even,  bat  jagged  with  holes  exactly 
Gomsponding  with  the  marks  in  question. 

The  investing  membrane  of  the  bulbous  head  and 
the  neck  in  each  kind  is  studded  with  minute  round 
specks  (glands?),  of  a  reddish  colour;  they  are  set 
without  regularity,  bat  are  rather  more  profuse  around 
the  lower  part  of  the  head.  Now,  on  examining  a 
locomotive  sucker  from  the  same  EMnmSj  I  find  its 
surface  studded  with  precisely  similar  glands;  a  strong 
argument,  to  my  Tiiind,  tliat  both  aie  alike  essential 
organs  of  the  same  entity. 

Professor  Forbes  remarks  on  an  observation  of  Sars, 
— As  to  their  resemblance  to  an  SMnus^ins^  I  can 
see  but  little/^  It  is  true,  there  is  little  resemblance 
in  form  or  appearance;  but  in  structure,  which  is 
much  more  germane  to  the  question,  the  similarity  is 
most  close.  On  examining  a  spine  by  transmitted 
light,  I  saw  that  its  calcareous  centre  was  full  of  oval 
specks ;  and,  on  breaking  it  to  pieces,  I  found  that  it 
was  indeed  a  brittle,  bluish,  transparent  substance, 
exactly  resembling  that  of  the  Pedicellaria,  filled  with 
oval  cavities  of  the  same  size,  and  arranged  in  the  very 
same  monn^,  and  breaking  with  a  precisely  similar 
firacture.  Its  exterior  was  clothed  with  a  similar  ge- 
latinous epidermis,  thin,  indeed,  and  tightly  stretched 
over  it,  so  as  to  fit  the  grooved  surface  accurately, 
but  studded,  like  the  surface  of  the  Pedicdlaria,  with 
the  red  glandular  specks  just  described.  • 
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In  order  to  deteraune  the  order  of  axraBgement  of 

these  bodies,  I  carefully  picked  off  with  a  forceps  the 
spines  one  by  one,  from  one  anibulacrmn  and  iIk.  ad- 
joining inter-ambulacrum.  But  1  found  tliat,  tliougli 
the  Pedicellarta  are  in  general  aet  pretty  evenly  around 
the  spine-knobs,  it  is  without  legnlaiitf  of  atrange- 
ment;  and  the  three  kinds  are  indiscriminately 
mingled.  Yet  the  glohifera  preponderates  around 
the  anal  region,  and  the  tridens  is  mostly  t'ound 
around  the  circumference  or  eq^uatorial  regions.  But 
this  irregularity  is  no  argument  against  their  being 
organs,  since  the  spines  themselyes,  especially  the 
secondary  ones,  follow  no  definite  *  arrangement  in 
detail. 

Tiicir  suiface  is  set  with  very  fine  cilia,  whose 
vibrations  agree  accurately,  both  iu  direction  and 
extent,  with  those  of  the  spines. 

Professor  Forbes  avers*  that  he  has  not  been  able 
to  see  the  cilia  on  the  spines  of  the  Sea-Urchins,  and 
doubts  their  existence  for  analogical  reasons.  But  in 
E.  iniJiaris  I  detect  them  very  plainly,  with  a  power  of 
220  diameters,  and  that  not  only  by  the  currents  which 
they  produce ;  for  around  the  basal  portion,  especially 
(though  not  exclusively)  of  the  secondary  spines,  the 
cilia  themselves  are  seen  with  perfect  cKstinctness, 
apparently  very  numerous  and  short,  with  rapid  move- 
ments. It  is  true  we  may  examine  several  spines, 
and  not  detect  any  ciliary  action,  particularly  if 
they  have  been  many  minutes  separated,  or  if  they 
have  been  injured,  bruised,  or  broken  in  detaching 
them ;  Lul  if  pulled  from  the  basal  knob,  and  at  once 

*  Op.  cit. ;  p.  153. 
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put  into  the  aquatic  box,  thej  will  generally  be  seen 

jjlaiuly  enough,  ljut  will  cease  to  play  after  a  few 
luiuutes.  In  one  or  two  cases  I  have  been  able  to 
trace  the  action  to  the  very  tip ;  but  generally  it  is 
visible  in  the  ratio  of  nearness  to  the  base. 

The  ciliary  currents  are  not  longitudinal,  but 
transverse,  and  somcwliat  peculiar.  The  floating 
atoms  are  drawn  in  at  right  angles  to  the  length  of 
the  spine,  and  presently  hurled  away  in  the  same 
plane ;  forming  a  circlei  whose  plane  is  peipendicular 
to  the  axis  of  the  spine. 

The  suckers  also  are  densely  covered  with  fine 
vibratile  cilia.  These  are  most  surely  organs  of  loco- 
motion. When  Professor  Agassiz  says*  tiiis  notion  is 
absurd,  one  is  almost  tempted  to  think  that  he  never 
saw  an  Echtnus  in  progression.  I  have  been  accus- 
tomed to  take  up  my  specimens,  dragging  them  from 
their  moorings  (even  at  the  risk  of  tearing  asunder 
tiiese  delicate  organs,  as  often  happened),  when  I 
wished  to  institute  some  special  examination,  and 
hold  them  against  the  glass  side  of  the  Aquarium  for 
a  few  seconds,  when  invariably  the  suckers  were  one 
by  one  apprcssed  to  the  glass,  and  presently  adhered, 
so  that  I  could  fearlessly  let  it  go.  Immediately 
more  and  more  were  put  forth,  and  stretched  to  their 
utmost  extent,  firmly  mooring  the  animal  at  aU 
points.  Here  it  would  occasionally  rest  motionless, 
except  for  the  continual  waving  to  and  fro  of  the 
free  suckers  and  the  spines;  but  now  and  then  it 
would  set  out  on  a  march,  and  advance  deliberately, 
but  still  tolerably  £EU9t,  all  round  the  glass  sides. 

«  "Piodnmiiigi'*cltoiiiiBt.8Ui£p.l4a. 
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Certainly  Professor  Agassiz  would  not  say  that  the 
spine-tips  alone  oonld  enable  an  JEehwua  to  march 
secoiely  along  a  perpendicnlar  plate  of  glass.  Besides, 

it  needs  but  a  glance  to  see  that  it  is  the  suckers  that 
really  carry  the  body  along. 

The  ciiiation  of  the  iotegument  in  the  ^edicellarii£ 
has  led  me  to  speak  of  the  same  armature  in  the 
spines  and  suckers,  and  thence  I  have  wandered  to 
the  use  of  the  latter  organs.  Pardon  the  digression,  and 
return  with  me  to  the  proper  subject  of  these  notes. 

Two  specimens  of  P.  iridens,  treated  with  potasli^ 
enabled  me  to  see  the  calcareous  support  better.  The 
head-blades  espand.at  the  bsse  into  threensided 
prisms  or  pyramids,  each  of  the  two  interior  sides  of 
which  is  indented  with  a  large  cavity,  leaving  a  pro- 
jecting dividing  ridge,  armed  witli  teetli  somewhat 
remote  ftom  each  other.  The  one  exterior  angle  iai 
toothed  in  a  corresponding  manner,  but  the  opposite 
angle  appears  plain.  The  angle  of  one  blade-base 
fits  into  the  cavity  of  its  neighbour ;  and,  so  far  as 
I  have  observed,  when  the  two  edges  thus  overlap,  it 
is  the  toothed  one  that  is  on  the  outside.  Looking 
from  the  circumference  towards  the  centre  of  the 
head,  it  is  the  lef^  angle  that  is  toothed  and  extemali 
the  right  being  plain  and  sheathed.  This  ohservation 
applies  to  E.  miliaris;  for,  in  the  corresponding  organs 
of  E,  s^luBray  both  sides  of  the  trigonal  base  appear 
untootlied  except  close  to  the  bott<^ra,'  where  a  deep 
notch  indents  each  margin.  (8^  Plate  XII.) 

Viewed  from  beneath,  the  head  assumes  an  outline 
which  is  rondo-triangular  ;  but  yet  siu  li  lhat  each  side 
of  the  triangle  has  a  very  obtuse  projecting  angle  in 
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the  middle,  where  the  blade-hases  meet  each  other. 
They  fit  aocDXfttely;  and  each  has  a  deep  oblong 
cavity  in  its  bottom,  whidi  does  not,  I  conceire,  com* 
mnnicate  with  the  interior. 

When  one  of  these  heads,  divested  of  its  fleshy 
parts  by  immersion  in  caustic  potash,  and  then  well 
cleansed  by  soaking  in  dean  water,  is  placed  under  a 
low  power  of  the  microscope — 100  diameters,  for  ex- 
ample,— with  a  dark  ground,  and  the  light  of  thelamp 
cast  strongly  upon  it  by  means  of  the  Lieberkuhn, 
or  the  side-condenser,  it  forms  an  object  of  most 
exquisite  beauty.  The  material  httm  all  the  trans- 
parency and  sparkling  brilliance  of  ffint^glass ;  while 
the  elegantly-shaped  pins,  the  perfect  symmetry  of 
the  prismatic  bases,  the  arch  which  is  lightly  thrown 
across  their  cavity,  the  minute  teeth  of  the  tips  locking 
aecnratelj  into  each  other,  and  the  oyal  cavities  in 
the  whole  structure  set  in  tegular  rows,  and  reflecting 
the  light  from  thousands  of  points,  constitute  a 
epectacle  which  cannot  fail  to  elicit  the  admiration  of 
the  examiner ;  and  which  is  but  poorly  suggested  (I 
will  not  saj  expressed)  by  my  attempts  to  represent 
it  Smely  it  ought  also  to  evoke  adoring  praise  to 
the  great  and  glorious  God,  of  whose  handiwork  it  is 
but  one  specimen  out  of  tluni sands,  that  are  scattered 
with  lavish  profusion  over  the  surtiace  of  every  Sea- 
Urchin  that  creeps  about  the  rocky  caverns  of  the 
deep. 

P.  fftobtfhra  (see  Plate  XIH.  fig.  a)  is  formed  on  the 

same  model  as  P.  triph/Ua,\mt  is  more  globose,  and  each 
piece  appears  to  have  a  deep  cleft  at  the  point,  which 
does  not  extend  to  the  interior  side ;  where  a  thick  ridge 
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runs  down  from  the  point  to  the  base.  At  the  sumiait  o£ 

til  is  ridge,  in  each  of  the  three  divisions,  there  is  set 
a  strong  acute  spine,  directed  horizontally  inwards,  bo 
that  the  three  ciqsb  each  other  when  the  bladea  close, 
wliich  tbej  do  enexgetieaUj,— «  fonsidible  apparatus 
.  preheiiflioB !  The  stem  is  nrach  more  slender  than 
in  P.  triphylla ;  the  height  of  the  head  of  one  of 
average  size  was  -^'^d  of  aii  inch.  It  is  peculiar  also 
in  being  slender  throughout,  and  in  having  the 
knobbed  calcazeonfl  stalk  extending  np  to  the  head, 
which  appeals  to  work  on  it»  In  each  of  the  other 
sorts  the  stalk  extends  only  through  a  part  of  the 
distance,  above  which  the  investing  neck  becomes 
wider  and  empty. 

The  internal  structoie  is  not  quite  the  same  as  in  the 
others.  The  main  portion  of  the  head  is  composed  of 
gelatinous  flesh ;  the  calcareous  support  being  reduced 
to  that  ridge  which  runs  up  tlie  interior  side  of  each 
blade.  It  is  somewhat  bottle-shaped,  with  a  bulbous 
base,  and  a.  long  slender  neck,  with  two  edges  on  the 
inner  £Mse,  which  are  armed  with  horizontal  hooked 
spines,  some  of  which  are  double,  and  the  whole 
terminates  in  a  sort  of  ring,  formed  by  the  last  pair 
of  spines,  which  unite  into  the  acute  horizontal  point 
above-mentioned.  The  skeleton  is  filled  with  oval 
cavities,  like  that  of  the  others.  (See  Plate  XIII.  fig,  h.) 

There  is  yet  a  fourth  kind  of  BedicelUmaf  quite  dis- 
tinct from  ei^er  of  the  others,  which  I  shall  call  P. 
reophylla.  (See  Plate  XIII. fig.  c.)  It  is  very  minute, the 
head  being  only  TrJ^th  of  an  inch  in  height.  The  head 
is  a  prolate  solid  spheroid,  cut  into  three  segments,  ex- 
actly as  if  an  orange  were  divided  by  three  perpendi* 
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calar  incisions  meeting  at  the  ccTitre.  Thus  the 
blades  meet  accurately  in  every  part  w  hen  closed,  but 
expand  to  a  horizontal  condition.  These  are  almost 
entireij  calcareous,  being  iiiTeated  but  thinly  with  the 
gelatinone  membrane*  They  aie  filled  with  tlie  usual 
oval  cavities,  set  in  snb-parallel  arched  series. 

The  head  is  set  on  a  hollow  gelatinous  neck  nearly 
as  wide  as  itself,  and  thrown  into  numerous  annular 
wrinkles ;  its  walls  are  comparatively  thin^  disclosing 
8  wide  cavity,  apparently  quite  empty,  as  the  blue 
calcareous  stem  extends  only  half-way  from  the 
base  to  the  head.  At  this  point  the  neck  contracts 
rather  abruptly,  and  continues  to  the  base,  but  just 
wide  enough  to  invest  the  stem. 

This  sort  is  confined,  so  &r  as  I  have  seen,  to  the 
ovarian  plates  and  iheur  vicinity,  where  they  are 
numerous. 

From  all  the  above  observations,  I  cannot  for  a 
moment  doubt  that  the  PedicellaricB  are  as  truly  and 
essentially  organic  parts  of  the  Starfish  and  Sea- 
Urchin,  as  are  the  spines,  or  the  locomotive  snckers* 


Since  the  above  was  written  I  have  had  an 

opportunity  of  consulting  the  excellent  Memoir 
of  M.  Valentin  on  the  Anatomy  of  tlie  genua 
Eohmm**  He  enters  elaborately  into  the  structure 
and  nature  of  the  Pediodkaria^  to  the  three  kinds 
of  which,  as  enumerated  by  Mtkller,  he  gives  French 
names,  •which  do  not  appear  to  me  to  be  at  all  prefer- 
able to  those  already  established  by  the  Danish 

•  "KonogT*  dM  ftoihiiiodtimefl ;  "  Keofchttol,  1841. 
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BOblogUt.  His  obflervations  relate  mainlj  to  these 
oigans  as  they  appear  on  EMmta  lmdu$j  ¥rith  a 
slight  allasion  to  those  of  Es  IrevispiMsus  and  U, 

sjjiuura.  As  miue  relate  mainly  to  the  organs  of 
E>  miliaris,  and  as  the  details  of  the  solid  parts,  as 
seen  by  me,  differ  in  many  respects  from  those 
figured  and  described  by  M.  Vaientin,  I  do  not  think 
it  is  altogether  a  work  of  supererogation  to  produce 
them  ;  especially  as  the  work  of  the  1  rench  naturalist 
is  not  readily  accessible  to  the  English  student ;  and 
no  observations,  in  our  own  language,  have  been 
published,  that  I  know  of,  since  those  of  Professor 
Forbes  in  his  "British  Starfishes"  above^ted. 

M.  Valentin  considers  it  proved  that  the  bodies  in 
question  are  organs  necessary  to  the  economy  of  the 
animal.  - 

Professor  Agassiz,  however,  in  a  supplementary  note 
to  M.  Yalentin's  Memoir,  makes  the  curious  suggest 
tion  iliat  the  Pedicellarm  may  be  the  infant  Echini, 
"  which  after  their  exclusion  affix  themselves  on  the 
skin  of  their  mother.  The  striking  resemblance," 
he  goes  on  to  say,  which  the  triple  blades  of  the 
PedmUaHa  bear  to  the  dental  apparatus  of  the 
Urchins  has  given  me  this  idea,  which  will  not  appear 
paradoxical,  It'  we  consider  the  diversity  of  form  as- 
sumed by  the  Fedicellari^e  on  the  same  Urchin  ;  and 
especially  if  we  recollect  that  the  Feather-stars  {Co- 
maiula)t  which  subsequently  become  fi%e,  are  in  like 
manner  stalked;  and  if  we  consider  that  certain 
Echinoderms  undergo  changes  of  form  the  most 
strange,  as  Mr.  Sars  has  demonstrated  in  Asteriaa 
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$anffuinolenta*  The  litde  that  is  known  of  the  modes 
of  deyelopment  of  the  Radiate  acnimals  k  calculated 

to  excite  our  curiosity,  and  to  prepare  us  for  the  most 
unexpected  results." 

This  suggestion  is,  I  fear,  altogether  untenable, 
though  ingenioiiB  and  plausible.  If  the  Pediodlanm 
were  embiyonic  forma,  would  they  he  always  present, 
and  stationary,  as  they  are  ?  for  no  one  has  yet  found 
a  Sea-Urchin  without  them.  The  continuity  of  the 
skin  of  the  body  with  that  of  the  Fedicellaria  (which 
I  have  mentioned  above  in  the  case  of  Ureuier)  seems 
alao  to  negative  the  notion  of  the  fonner  being  in  any 
sense  parasitic.  Bat  the  recent  researches  of  Professor 
Johann  Miiller  on  the  embryology  of  tlic  Echinoder- 
KATA  conclusively  settle  the  question  against  M. 
Agassiz's  supposition* 

Mr.  Arthur  Adams,  as  recently  as  Angnst,  1851, 
announces  that  he  has  discovered  what  he  calls  a 
new  species  of  Pedicellaria  {P,  volutarum),  parasitic 
on  the  skin  of  Voluta  vespertiltOy^  a  Gasteropod 
Moliusk ;  and  this,  he  thinks,  confirms  the  opinion  of 
Cuvier  and  Miiller,  that  the  bodies  in  question  are 
independent  parasitic  organisms*  But  I  cannot 
help  considering  that  there  is  some  error  in  the  ob- 
servation.* 


In  Plates  XL, 'XIL,  and  XIU.  are  r^resented 
some  of  the  ^ncms  above  described. 
Plate  XI.,  fig.  a.  A  spine  of  Uraster  ruhens,  bearing 

several  Pedtcellaria  ;  considerably  magnified. 

*  Ann.  Nat  Hist;  1861. 
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h*  A  PecUeeUaria  from  the  samei  more  highly 
magniiied. 

c.  The  calcareous  skeleton  of  the  same. 

Plate  XII.  The  skeleton  of  the  head  of  P.  tridens^ 
from  Echimiff  spJusra, 

Plate  XIXL)  frg.  a.  P*  gUMfora^  from  Eokmus 
mtUartB. 

h.  The  skeleton  of  two  of  the  divisions  of  the  head 
of  the  same. 

c,  1\  sUreophyUof  from  EMnua  miliaria. 
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JKttppointiBMiito^Fndi  BMonree— Tide  At  the  Pdats-^tf  agnifieeat 
Ytew^Hedge  Plants— Biyony^Fozglore— Wiseman's  Bridge 
—Black  Koek— Kilgetty — Caermarthen  Bay— ^\rnrnfh  Castle 
— Tel  Pin— Submarine  Forest — Boring  Moll  asks — Traditions  of 
Inundations — Oantre  'r  Qwaelod — St.  lasel's — Hff'F'flmM^?  Qlen— 
Bqgelly— Tluuidershower. 

July  25t]i. 

OUB  Gumfreston  friends  liad  appointed  to  make  a 
day  at  what  they  have  named,  from  the  abundance 
and  fin^eas  of  ^e  Flowering  Fern  growing  there, 
Osmnnda  Cove.   It  is  one  of  the  indentations  of  the 

nortliern  cliffs,  a  little  on  the  Tenby  side  of  Monk- 
stone  Point.  We  accordingly  set  out,  with  our 
esteemed  friend,  Mrs.  Brett,  whose  taste  and  acquire- 
ments in  several  branches  of  natural  history,  skill  in 
drawing,  and  conversational  powers,  gave  such  a 
cliarm  to  our  parties  and  explorations.  Neither  of 
us  knew  the  way  to  the  place ;  and  though  we  had 
been  instructed  at  what  point  to  turn  off  from  the 
high-road,  yet  we  found,  as  is  often  the  case,  that 
verbal  directions  were  insufficient  when  we  came  into 
the  presence  of  difficulties  and  dubieties. 

We  took  the  wrong  turning,  of  course ;  waited  for 
our  friends  a  couple  of  hours ;  examined  well  the  lane^ 
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wheie,  as  theie  had  been  nin  in  the  night,  covering 
it  with  a  soft  mud,  we  conld  see  distinctly  that  no 
caxriage* wheels  had  passed  before  our  own ;  and  then 
concluded  thai  they  had  given  up  the  excursion. 

Now  what  shall  we  do  ?  Go  back  ?  That  would 
be  a  pity,  as  we  are  out.  Let  ns  go  on  and  have  a 
look  at  Ammth  Castle,  which  we  see  in  the  distance, 
on  the  bine  shore  of  Caermarthen  Bay.  It  was 
agreed;  and  on  we  posted  to  Saundersfoot,  winch 
I  have  betbre  described  to  you.  We  hoped  to  save 
some  miles  of  a  road  which  we  had  already  travelled, 
by  crossing  the  sands.  The  tide  was  turned,  and 
was  ahready  approaching  very  close  to  one  point 
of  rock  that  projected  most  of  all.  Still,  there  was 
yet  a  space  of  sand  between  the  rock  and  the  sea ;  and 
we  saw  that  if  we  could  round  that  point,  there  would 
be  no  farther  difficulty.  It  was  not  mnch  more  than 
half  a  mile  distant,  and  we  drove  as  hard  as  we  could. 
The  heaviness  of  the  sand,  however,  made  our  pro- 
gress slow ;  and  when  we  got  to  the  point,  it  was  too 
late,  and  we  had  the  comfort  of  knowing  that  a  quarter 
of  an  hour  more  wonld  have  passed  ns. 

We  tamed  reluctantly,  and  wound  round  Hean 
Castle,  by  the  charming  road  which  is  shadowed  by  the 
tall  firs  and  oaks  of  the  Park.  After  passing  the  gate 
and  lodge,  the  road  descends  abruptly,  and  reveals  a 
very  beautiful  prospect.  In  front  the  road  winds 
away,  enlivened  by  a  procession  of  carts  loaded  with 
wet  coal-slack  from  the  neighbouring  mines;  the 
liorses  falling  ever  and  anon  upon  their  haunches 
from  tlie  steepness  of  the  descent ;  elegant  ash-trees 
overhang  the  road ;  and  on  the  left  are  the  tail  oak 
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and  beeeh  woods  of  the  Caatie-giroiiiidB :  beyond  these 
fields  cheqner  the  stmimits  of  the  oliilb  that  oter- 

look  the  sea;  while  the  distant  background  is  made  by 
a  fine  conical  mountain  descending  to  a  bluff  beyond 
Ammth,  and  the  long  sweep  of  dandy  shoxe  enciicHng 
the  Bay. 

The  Tiew  was  so  magnificent  that  our  friend  could 

not  resist  the  temptation  of  sketching  it ;  while  we 
sauntered  along  the  hedge-side,  admiring  the  Wood 
Spurge  that  forms  numerons  shrubs  in  this  part, 
aige  and  bnshy^  and  eonsjncnons  for  fiieir  red  stems ; 
and  the  gracefbl  creepers  that  had  tossed  their  festoons 
and  wild  garlands  about  the  stiff  thorn  hedge. 

"  The  slendrr  Bryony  that  weaves 
His  pale  f  reen  flowers  and  fflossy  leaves 
Aloft  in  smooth  and  lithe  festoons ; 
And,  crown'd  compact  with,  jellow  cones, 
'Hid  purple  petals  dtopp'd  with  sreen, 
The  Woody  NSghtahidt  ellmta  belwm." 

BisBor  Wait. 

There  linp^ered  yet  also  many  a  Foxglove,  though 
in  that  *' dismantled^'  condition  sung  by  Words- 
worth, destitute  of  beauty  and  grace^  and  greeted  only 
because  we  delight  in  the  recuience  of  anything  that 
has  charmed  na  in  past  time. 

"  tbe  PoYglove,  one  by  one, 

Upwards  through  every  stage  of  tbe  tall  stem 
Had  shed  beside  the  public  way  it»  bells, 
And  Atood  of  all  dlsmaniled,  save  the  last, 
Left  at  the  tap«riiig  ladderli  top,  thst'seemVl 
To  bend,  as  doth  a  alendtr  Made  ef  gtiai^ 
Tipp'd  with  a  lain-drop." 

At  the  bottom  of  this  road  we  come  out  again  on 
the  shore ;  where  a  river,  tuxbid  and  swollen  with  the 
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late  minS)  and  covered  with  brown  foam,  debouches 

under  Wiseman's  Bridge,  from  its  course  down  a 
lo\cly  verdant  valley,  on  the  left.  The  air  was 
loaded  with  the  ^agrance  of  the  Meadow  Sweet, 
which  was  growing  in  great  profosion  in  tiie  marsh 
above  the  bridge.  Close  hy  waa  a  little  square 
bnilding,  now  nnroofed  and  rained,  but  showing 
rosettes  of  ornamental  brickwork  in  the  walls.  A 
baretooted  boy  told  us  that  this  had  been  a  counting- 
house,  where  the  accounts  of  the  mines  had  been 
kept.  A  great  ragged  bluff  rose  just  in  front,  called 
Black  Bock,  shaggy  with  heath  and  bushes  nearly 
to  the  base.  The  Castle  towards  which  we  were  going 
was  visible  beyond,  and  point  after  point  receding 
still  further  on. 

We  turn  inland  up  a  winding  load,  bordering  the 
valley  of  the  stream,  the  scenery  every  moment 
becoming  more  lovely.  Even  the  furnaces  and  tall 
chimneys  of  Kilgetty,  seen  up  the  glen,  were  so 
embosomed  in  the  hedges  and  groves,  as  scarcely  to 
interfm  with  the  pictorial  effect ;  and  the  houses  of 
the  village,  just  peeping  over  the  top  of  the  rounded 
hill,  were  suggested  railier  than  displayed.  The  tor* 
rent,  still  swollen,  showed,  in  the  line  of  rubbish  and 
mud  higii  up  on  its  banks,  the  evidence  of  last  night's 
furious  thunderstorm ;  and  we  heard  of  other  results, 
in  the  sad  &te  of  two  men  who  were  drowned  in 
yonder  colliery  by  (he  water  bursting  in,  and  in  that 
of  a  man  and  a  boy  on  horseback  overwhelmed  by  a 
torrent  at  Whitesand  Bridge. 

Now  the  picturesque  road  winds  along  die  sloping 
clifb^  dose  to  the  edge,  affording  us  a  sight  of  the 
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narrow  beach  of  aand  beneath,  and  the  exjMUiae  of 
this  beautiful  Bay,   Behind  us  wc  see  Galdy  Island, 

and  Monkstone  Point,  and  presently  the  end  of  St, 
Catherine's  opens  from  the  tip  of  the  latter. 

Tiie  descent  towards  Amruth  looks  across  £ne 
slopes  of  down-like  rounded  hills,  chequered  with 
fields,  and  running  out  into  points,  each  the  counter- 
part of  the  others,  and  all  ending  in  low  rugged  cliffs. 
Close  to  the  Castle,  a  narrow  lane  leads  up  a  little 
dell,  most  charminglj  wooded.  Here  we  **  pic- 
nicked'* under  shadowing  trees ;  spreading  our  rug  for 
&  table-cloth  on  some  hewn  timber-logs,  fiavouring 
OUT  fare  with  Hunger's  patent  sauce,  and  filling  our 
cups  irom  the  stream  that  brawled  on  the  other  side 
of  the  hedge.  Hence  we  had  a  good  view  of  Amruth 
Castle  on  a  slope  in  front,  with  mowers  in  the 
meadow  between,  its  fir-groyes  behind,  and  the  sea 
on  the  right. 

It  is  a  modern-looking  castellated  mansion,  but  pro- 
bal)ly  of  considerable  antirjnity  ;  though  the  constant 
occupation  of  it  has  prevented  the  hoary  tokens  of 
age  firom  appearing.  It  is  beiieyed,  howeyer,  to  haye 
been  the  ancient  residence  of  one  of  Amulph  de 
Montgomery's  followers,  when  that  feudal  baron 
parcelled  out  the  spoils  of  his  conquest  at  the  close 
of  the  eleventh  century.  At  present  it  is  a  lunatic 
asylum* 

We  stroUed  down  to  the  shore  again, — a  beach  of 
shingle  and  sand,  bounded  by  a  series  of  headlands, 

gradually  sloping  grassy  promontories,  terminating 
abruptly  in  nearly  perpendicular,  but  very  rugged 
rounded  blufi^  of  ferruginous  horizontal  strata.  Along 
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them  runs  one  undulating  black  band,  which  an  idler 
near  said  was  a  vein  of  culniy  too  thin  to  be  worth 
working.  A  sqnare  cayem  in  the  neareet  head,  whieh 

he  named  "  Tel  Pin,"  looks  exactly  like  a  door  leading 
into  the  bowels  of  the  mountain. 

The  tide  was  now  high,  or  we  might  have  seen 
traces  of  the  sulnnarine  forest  whieh  spreads  awaj  on 
each  side  of  the  spot  where  we  stood,  reaching  even 
to  half-tide  level.  An  old  lame  man,  enjoying  the 
luxury  of  a  short  pipe,  was  eloquent  in  his  replies  to 
our  inquiries  on  the  subject, 

"  People  call  it  sea-turf;  they  cart  it  away  for 
manure,  and  it  all  goes  to  earth :  they  pat  it  on  the 
barley  and  oats.  Anybody  can  see  ifs  wood,  by  the 
look,  the  grain.  Shell-fish  pierce  it.  ^Tis  light  stuff, 
but  'tis  the  hrtne  in  it  that's  the  good.  They  get  it  at 
low  water,  springs  or  neaps,  alike.'' 

I  had  heard  before  of  the  existence  of  this  andent 
forest,  now  completely  covered  by  tJke  sea,  and  had 
received,  through  the  kindness  of  Edward  Wilson, 
Esq.,  of  Hean  Castle,  specimens  of  the  wood.  Some 
of  these  are  so  soft  and  decayed,  as  scarcely  to  main- 
tain their  integrity;  other  blocks  are  perforated,  as 
the  old  man  truly  said,  with  shell-fish the  shells 
of  Photos  Candida  being  ensconced  therein  as  dose  as 
they  can  well  lie  without  mutual  invasion,  and  appear- 
ing to  have  been  alive  very  recently.  Other  pieces  are  • 
quite  solid,  resisting  the  knife  and  the  saw  as  perfectly 
as  fresh  wood,  and  in  no  way  to  be  distinguished  fixmi 
pieces  of  an  old  ship's  timbers.  These  last  are  evi- 
dently oak,  the  former  appear  to  be  poplar ;  but  I  am 
informed  that  elm,  willow,  and  alder  likewise  occur  \ 
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and  that,  after  storma,  trunks  and  roots  are  occasionally 
laid  bare  «t  the  nseess  of  tke  autumnal  i^riiig-tidea, 
whidi  lutTe  marks  of  the  axe  still  fiwah  tspqm  them, 
proring  that  the  encroaehment  of  the  sea  has  been 

effected  since  the  country  was  inhabited  by  civilized 
man. 

Nor  is  this  the  only  example  of  an  extensive  and 
permanent  innndatioaoii  the  Welsh  ooast.  Traditions 
and  orally  preseryed  poems  and  prorerbs  combine 

with  existing  remains  to  indicate  that  in  several 
places  large  tracts  of  country,  once  cultivated  and 
inhabited,  have  been  swallowed  up  by  the  invading 
eoean.  The  chi^  of  these  is  the  Gsntre  *r  Gwaelod,** 
or  the  Lowland  Hnndzed,  which  occupied  a  large 
portion  of  what  is  now  Cardigan  Bay.* 

We  preferred  to  return  by  a  different  route  from 
that  by  which  we  had  come.  Diverging  from  Hean 
Castle,  we  took  the  road  on  the  right,  which  led  up 
ihiongh  the  romantic  and  sednded  little  village  of 
St.  IssePs,  close  by  the  old  square  chnieh-tower  oi 
^ey  stone ;  where  a  stream  spreads  itself,  and  brawls 
across  the  pebbly  road,  and  passes  with  a  whispering 
rush  through  the  tonnel-arch  of  a  rustic  ibot-bridge. 
The  high  road  passed  through  a  dark,  deep  wood,  as 
dark  as  the  greenwood  shade"  can  be  in  daylight, 
and  then  up  a  narrow  l;iTie  almost  as  obscure,  with 
luxuriant  overarching  ferns ;  among  which  Willy 
sought  and  found  with  great  glee  the  pretty  scarlet 
acid  hedge-strawberries,  while  we  eldeis  enjoyed  con- 
tinually reonrring  peeps  of  the  lofty  tower,  through 
vistas  of  trees. 

*  See  Appendix,  Jsfo.  l» 
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Presently  we  emerged  into  tlie  NarLerth  Road  ; 
Brsty  however,  catching  a  sight  of  Begelly  on  our  left, 
with  the  church,  as  usual,  conspicuouslj  tall,  and 
half  hidden  in  nohle  woods. 

A  long-threatened  thunder-shower  begins  to  cast 
down  great  drops  at  us ;  the  clouds,  thick  and  black, 
seem  to  enwrap  us  round  about.  We  endeavour  to 
find  shelter  under  rugs  and  cloaks.  It  passes  off, 
however ;  and  then  what  fine  efiects  the  sky  presents, 
with  the  massy  clouds  roIHng  off,  half  darkness,  half 
radiance,  and  all  silver-edged!  How  rapidly  tluy 
change,  amalgamate,  and  separate,  revealing  great 
breadths  of  deep  azure,  to  close  them  up  again,  and 
again  to  open  them !  Now  all  is  ovmast  again ;  we 
shall  surely  have  it  now  I  But  no ;  here  is  the  White 
Lion,  and  liere  the  Church,  and  here  we  are  at  home 
unscathed. 
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THE  SEA-SFiDER. 

Mr.  No-body — Descriptioa  of  hU  rerfion — Head  and  Ey^— - 
Blood'Circulation*— Eeyersal  of  ito  Coarse — Peculiarities— Ob- 
■enratioiu  of  Dr.  IC-Bdwaidi. 

Jaly  26ih. 

Thbbe  is  a  minute  marine  Spider  very  common  on 

most  parts  of  the  coast,  crawling  sluggishly  upon  the 
smaller  sea-weeds  and  branching  zoophytes,  which 
seems,  from  its  lack  of  centralization,  to  realize  our 
•  infiutile  ideas  of  Mr.  No-body ;  but  zoologists  have  de^ 
signated  him  as  Nymphm  gradU,  Widely  different 
from  the  Spiders  of  terra-firma^  in  which  an  abdomen, 
some  ten  times  as  bulky  aa  all  the  rest  of  the  animal  put 
together,  is  the  most  characteristic  feature, — the  belly 
of  our  marine  friend  is  reduced  to  an  atom  not  so  big 
as  a  single  joint  of  one  out  of  his  eight  legs ;  and 
though  his  thorax  is  more  considerable,  this  is  little 
more  than  the  extended  line  formed  by  the  successive 
points  of  uiiioii  of  the  said  legs.  These  latter,  on  the 
other  hand,  are  long,  stout,  well-armed,  and  many- 
jointed;  but,  apparently  firom  the  lack  of  the  cen- 
tralizing principle,  they  are  moved  heavily,  sprawled 
hither  and  thither,  and  dragged  about  like  the  limbs 
of  an  unfortunate  who  is  afflicted  with  the  gout.  To 
finish  his  picture,  let  me  add  his  head;  the  most 
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important  iteiri)  yon  will  say ;  and  ao  it  is,  and  the 

largest,  too, — 'bating  those  legs. 

Tlie  head,  then,  of  our  singular  subject  is  crowned 
with  a  short  column^  on  the  aununit  of  which  are 
placed  fonr  black  eyea,  set  in  square ;  these,  nnder 
the  microscope,  gleam  like  diamonds,  the  light  being 
liiglily  refracted  throuirh  them.  It  is  their  high 
refractive  power  that  laakes  them  appear  black ;  for 
they  are  really  polished  lenses  of  transparent  sab- 
stance.  Beyond  this  the  head  projects  into  a  stout 
oyal  or  cylindrical  proboscis,  terminating  in  a  small 
mouth  and  stout  jaws,  and  furnished  at  the  sides 
with  a  pair  of  spinous  palpi,  and  a  pair  of  pincers 
with  hooked  fingers,  somewhat  resembling  those  of  a 
lobster. 

My  firiend  Ur.  Dyster  just  now  called  my  attention 
to  one  of  these  little  gentlemen,  whose  dimensions  do 

not  exceed  those  of  a  grain  of  millet.  He  had  been 
interested  in  watching  its  singular  circulatory  system, 
which  we  then  examined  together.  Each  of  the  long 
and  many-jointed  limbs  is  perforated  by  a  central 
yessel,  the  walls  of  which  contract  periodically  with 
a  pulsation  exactly  resembling  tluit  of  a  heart,  by 
which  granules  or  pellucid  corpuscles  of  some  sort  are 
forced  forward.  At  first  we  thought  the  waves  of 
this  pulsation  proceeded  only  from  the  extiemities  of 
the  limbs  towards  the  body ;  but  by  and  by  we  saw 
that  the  course  was  the  reverse ;  and  even,  in  one  case, 
that  in  two  contiguous  legs  (on  the  same  side  of  the 
animal)  the  motion  was  upward  in  one  and  down- 
ward in  the  other,  at  the  same  moment.  After 
watching  it  some  time,  moreover,  we  found  it  yaiy- 
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iug  and  imrortain  ;  strong  and  resnilar  at  one  time, 
weak  and  vaciiiatiiig  at  another,  aud  not  rajceijr  quite 
imperoeptible. 

On  tracing  tlie  puLsatlng  Teaseb  downward,  we 
found  litem  to  terminate  in  a  eul-de-Me  in  liie  penul- 
timate joint  of  the  foot ;  but  in  the  oy  posite  direction 
each  opened  into  the  great  longitudinal  vessel  of  the 
trunk,  wliicli  we  examined  with  great  interest,  because 
of  Dr.  Miine^Edwards'  supposition  that  it  is  the 
intestinal  canal  which  ramifies  into  the  feet.* 

Neither  of  us  could  discover,  with  the  utmost  care, 
any  connexion  between  this  great  vessel  and  the 
oesophagus.  On  the  contrary,  at  the  neck  it  distinctly 
divided  into  two  hranches,  each  of  which  ran  forward 
(with  a  remarkable  bend)  into  the  probosds,  foid  ter- 
minated by  a  broad  rounded  cul'de-sac  It  was  much 
more  difficult  to  trace  the  posterior  termination  ;  but 
it  seemed  to  us  both,  that,  at  the  base  of  the  minute 
abdomen,  the  vessel  became  nearly  commensurate 
with  the  caTity  of  the  body,  dilating  so  as  to  embrace 
on  every  side  an  oval  bladder,  the  circulating  cor*- 
pusclcs  not  passing  on  each  side  of  this  vesicle 
merely,  but  all  round  it. 

The  pulsation  was  totally  unlike  the  peristaltic 
motion  of  an  intestine,  both  in  the  cc^ntral  vessel  and 
in  that  of  the  limbs  \  and  the  corpuscles  themselves 

*  *'  M.  Milne-Edwards  has  seen  in  the  interior  of  these  organs  (the 
feet)  Utenl  ezpanuona  of  the  intMtinal  canal,  or  coca,  I  have  dia- 
tinctly  pereeived  iraoea  of  theae,  under  the  form  of  blaekiab  TeaBda^ 
in  diven  NfmpkoM*  Thia  obaemtioa  inducea  me  to  believe  tbai 
tliaae  auim^  leapin  by  the  akiiL''^Za  tt^gn€  A^waud  (C^baid 
£d.),  p.  66. 
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did  not  adssnme  the  appeaxanoe  of  gnnulea  of  flood 
undergoing  the  process  of  digestion :  they  were  more- 
over driven  by  the  waves  backward  and  forward, 
from  end  to  end,  and  not  only,  nor  principally,  from 
the  mouth  towards  the  anus. 

I  ought  to  add  that  theie  was  a  circulation,  very 
distinct,  of  corpuscles  cutside  the  walls  of  the  vessels. 
Their  direction  was  in  general  the  reverse  of  that 
within,  but  apparently  obedient  to  the  same  pulsating 
impulse.  The  extra-vascular  circulation  was  seen  in 
both  the  body  and  the  limbs,  but  most  distinctly  in 
die  latter,  from  their  superior  transparency. 
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Tlie  Burro Wzi  —  Sea-recd — Eryngo  —  Insulated  Hock  —  iuland  and 
Seaward  Views — Migratioii  of  Eels— -Harvest-man — liM  Fm- 
litei — BiiRiet*ro8e — Cfkaeim  d  torn  <M<— Fttnallj— Giltar^- 
]>evben7— FloweiB— View  ftom  the  Sununlt-^Oaidy  and  St. 
Mftfguet'B— The  Sound— Firond  GUtur— Fannel-GftTWiis— 
Pipit — PerfovBied  Bock— Qnanying  LimeatOM^Beftnty  of 
Si  Cftthofiao'i  —  Sei^iraeda  — •  Banowiog  ShoU-fiah — Popiilar 
Zoology  again— Thenpenties. 

Joly  27th. 

I  HATE  just  retnmed  from  a  solitaiy  ramble  to  Giltar. 
It  was  a  tempestaous  morning,  and  the  aea  was 

L leaking  on  the  South  Sands  with  such  an  arching 
graii'leur  that  I  expected  suuietliing  magnihcent  from 
that  iion-boimd  line  of  shore  of  which  Giltar  ibrms 
the  terminatmg  bla$ 

Grossmg  the  fields  behind  the  TowHi  I  came  down 
by  the  windmill  to  the  stone  lock  which  bars  the 
little  morass  stream ;  where  Tdipped  in  hope  of  getting 
Botitera  for  microBCopical  examination,  but  with  little 
lesult.  Thence  across  the  Causeway  to  the  Burrows^ 
a  series  of  low  hills  of  drift  sand,  that  borders  the 
shore  for  about  a  mile.  Dreary  enough  were  these 
hills  and  dales,  rising  and  falling  in  constant  same- 
ness, with  a  scanty  herbage  of  that  thin  rigid  grass 


Digitized  by 


maSATING  ££L& 


265 


called  Sea-reed  {AnmopkUa  arundmacea)  piercmg> 
but  not  hiding,  the  loose  jellow  sand.  The  Eryngo 
[Eryngium  marttimwiC)  was,  however,  abundant, — a 

much  more  interesting  and  more  beautiful  plant ;  its 
leaves,  which  are  so  rigid  and  spinous  as  to  dety 
intmsion,  are  elegantly  veined  with  white  on  a  sil- 
veiy  green  ground,  and  its  prickly  heads  of  flowers, 
which  are  green  while  young,  becoming,  as  they 
expand,  of  a  delicate  lavender  purj;le. 

A  great  mass  of  broken  rock  stands  isolated  in  the 
plain  just  behind  the  sand-hills,  some  fifty  feet  high, 
with  a  peipendicnlar  face  inland,  but  seaward  a  slope 
of  turf  carpeted  with  the  tiny -Burnet  Rose,  not  in 
flower,  Eyebright  and  Thyme,  and  studded  with 
hundreds  of  the  little  Navel  Snail  [TTdix  viryaia). 
I  mounted  to  get  a  better  view.  Inland  the  scene  is 
pretty,  but  nothing  more.  Gumfireston  in  the  distance, 
and  Nash*s  Cottages  on  the  right,  with  the  new 
Cemetery  Church  and  the  surrounding  groves,  and 
the  marsh-lake  in  front,  niaka  the  best  points.  To 
seaward  all  was  gloomy  and  wild ;  the  green  angry 
sea  below  sparkled  with  foam,  and  the  indigo  clouds 
above  gave  some  fine  examples  of  light  and  shade. 

Round  the  base  of  this  solitary  rock  flows  a  little 
stream,  deeply  tinged  with  brown,  probably  from 
oxide  of  iron,  not  wider  than  I  could  step  across, 
with  a  rushy  border.  It  had  overflowed  and  left 
mats  of  a  luge  bright-gieen  Ocnfeirva  on  the  turf. 
In  the  brook  my  attention  was  arrested  by  multi- 
tudes of  young  Eels,  wriggling  along  in  the  direction 
of  the  current.  I  counted  a  hundred  that  passed  me 
in  about  two  minutes ;  and  they  crowded  on  uninter- 

K 


Digitized  by  Google 


266 


QIIiTAB, 


ruptedlj,  occasionally  diviiig  into  the  mud  at  the 
bottom,  when  I  made  a  dutch  at  one.  They  wete 
all  about  four  or  fi^e  inches  long.   How  strong  is 

the  power  of  instinct!  A  few  months  ago,  these  tiny 
fishes  ascended  the  stream  with  an  impulse  that 
would  have  surmoiinted  all  barriers ;  and  now  they 
are  descending  with  an  eqnal  intensity  of  detennina^ 
tion.  All  onr  writers  on  Fishes  speak  of  a  double 
migration  of  the  Eel :  one,  in  the  spring,  of  the  young 
fry  from  the  sea  np  tlie  rivers ;  the  other,  in  autumn, 
of  the  adults  to  the  sea  for  the  purpose  of  spawning. 
But  what  conld  this  be?  Their  minuteness  showed 
them  to  be  this  spring's  hatching,  yet  their  direction 
was  uniformly  and  unmistakeably  downward. 

Among  the  tlijme  I  noticed  one  of  those  long- 
legged  cousins  of  the  Spiders  that  are  fisaniliarly 
called  Harvest-men.  It  was  the  common  PkcUan^ 
gum  corfwtum.  I  was  first  induced  to  look  at  it  by 
the  under-parts  appearing  of  a  bright  red  hue,  which, 
however,  was  derived  from  the  Scarlet  ^lite  [Trom- 
hidium  jJialanf/ii)  wliich  so  commonly  infests  the 
insects  of  this  genus.  I  counted  no  fewer  than  forty- 
eight  of  the  little  pests  all  sucking  the  poor  wretch's 
juices  from  bis  belly  and  legs.  I  examined  this  Spider 
with  the  more  interest  from  its  manifest  resemblance 
to  the  Nymphm  of  yesterday :  a  likeness,  not  indeed 
of  general  form^  but  sufficiently  apparent  in  its  black 
eyes  set  on  a  pedestal,  in  its  spined,  many-jointed 
legs^  its  palpe»  and  eqpedaily  its  pincen  (^MioeriB). 
These,  with  ^dr  hammer-like  j<^nfting,  the  rear  of 
the  lenniiial  moiety  projecting  like  two  curved  horns 
upwards,  formed  the  most  singular  ^ture  in  his  phy- 
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slognomy.    Formidable  as  tliey  looked,  tbeiT  forceps 

were  evidently  powerless  to  rid  the  poor  hapless  crea- 
ture of  its  blood-sucking  tormentors.  Strange  seems 
the  ordinance  that  one  animal  should  be  destined  thus 
habitually  to  be  racked  bj  fifty  of  another  lorty  cany- 
ing  about  its  murderers  wherever  it  goes  {  Possibly, 
liowcver,  the  predisposition  to  plctkura  may  be  so 
inveterate  in  the  fat- bellied  Harvest-men,  that  all 
this  sucking  is  only  a  needful  degree  of  phlebotomy, 
highly  conduciye  to  health  and  comfort  I  What  do 
you  say  to  that  suggestion?   Ingenious,  isn't  it? 

Farther  on  acres  upon  acres  were  covered  with  the 
lowly  but  lovely  Burnet  Rose,  mostly  in  hip  now; 
the  glossy  purple-black  hips  looking  quite  tempting, 
but,  to  the  disappointed  palate,  both  bitter  and  as- 
tringent. And  yet  to  some  palates  these  wild  fruits 
would  prove  a  prize  not  to  be  despised ;  for,  as  Aird 
says  (perhaps  with  scarcely  sufficient  respect  for  the 
feelings  of  the  juvenile  generation),  "  that  all-devour- 
ing gourmand,  the  school-boy,  who  ciams  every  cru- 
dity into  his  maw,  from  the  bout,  moath-sciewing 
Crab  np  to  the  Swedish  Turnip,  sweetened  by  the 
frost,  riots  in  the  luxury  of  the  Hip,  caring  not  how 
much  the  dowiiv  seeds  may  canker  and  chap  the 
wicks  of  his  mouth,  and  render  his  nails  an  annoy- 
ance in  scratching  his  neck."  A  few  blossoms  ap- 
peared most  delicate  in  chaste  whiteness,—"  simplex 
mnnditiis," — and  exquisite  in  fragrance ;  just  enough 
to  indicate  how  beautiful  and  sweet  tiiis  tract  must 
have  been  a  month  or  six  weeks  ago. 

**  The  rose  looks  fair,  but  fairer  ve  it  deem, 
JB'or  thftt  sweet  odour  vhldi  dotk  in  it  lire." 

SaAKiPBAJlK. 

^  2 
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Penally  has  been  developing  for  some  time,  at  every 
step  becoming  more  fnlly  seen^  and  now  full  in  view- 
on  my  right.   I  mount  a  tall  hillock,  throw  myself 

on  a  soft  and  springy  bed  of  thyme,  and  admire. 
There  is  a  most  charming  hill,  half  covered  with 
copse,  groves  of  elm  and  oak,  and  brush,  inter- 
changed with  chequering  fields,  brown  and  green. 
Villas  are  peeping  out  eyerywhere ;  the  white  village 
clustering  and  cowering  at  the  left  foot  of  the  hill, 
with  the  tall  battlemented  Flemisli  tower  of  the  old 
Church  behind,  rising  far  above  the  trees,  which  hide 
the  body  of  the  building,  all  but  the  tip  of  the  gable. 
Behind,  Proud  Giltar  shows  his  dark  head  above  the 
point  of  the  hill.  Larks  keep  springing  up  from  the 
cover  all  round  me,  and  soar,  siugiug,  into  the  sky ; 
while  brown  Meadow  Butterflies  dance  by  scores 
over  the  thyme. 

And  now  I  have  got  to  the  foot  of  Giltar,  and  begin 
to  cUmb  the  hill.  The  Dewberry  is  abundant,  both 
in  blossom  and  fruit;  the  former  white  and  small, 
the  latter  large,  covered  with  glaucous  bloom,  juicy, 
agreeable  to  the  taste,  and  altogether  as  superior  to 
the  plebeian  blackberry  as  a  damson  to  a  sloe.  Up 
the*steep>  rocky,  and  sandy  path,  several  other  flowers 
attracted  my  notice,  as  the  narrow-leaved  Seaside 
Plantain,  with  its  spikes  of  pretty  yellow  blossom, 
the  always  elegant  Rest-harrow,  the  tall  Spotted 
Orchis,  the  twinkling  Eyebright,  Milkwort  of  the 
azure  variety,  the  little  yellow  stars  of  the  Ladies* 
Bedstraw ;  and  as  I  got  higher  and  higher,  the  Bird's- 
foot  Lotus,  the  pretty  rosy  Centaury,  massive  beds 
ot  the  Yellow  Stonecrop,  and  the  graceful  Kidney- 
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vetch,  or  Larly's  finger ;  one  plant  of  this  species  had 
several  heads  of  blossom  which  were  of  a  bright  crim- 
son, verifying  Hooker's  observation,—"  With  red  and 
sometimes  wliite  flowers,  in  Devonshire  uiid  Pern,' 
hrokeshire,  mostly  hi/  the  sea.^'  *  In  general  the  blos- 
soms are  yellow  or  cream-coloured. 

At  the  summit  a  magnificent  sea-view  bnists  on  the 
eye.  The  land  recedes  on  the  right,  forming  four 
successive  promontories,  all  bold  and  abrupt,  but  the 
first  and  third  are  rounded,  with  a  low  spit  at  the 
base,  while  the  second  and  fourth  are  perpendicular. 
The  outermost  of  these  must  be  St.  Gowan's  Head> 
the  south-west  angle  of  the  Principality :  the  others 
I  am  not  sure  of,  but  Oldcastle  Head  must  be  one, 
probably  the  second. 

Turning  to  the  front,  there  are  the  two  islands  of 
Oaldy  and  St  Margaret's,  connected  together  at  low 
water  by  a  narrow  isthmus  of  very  ragged  rocks,  but 
now,  as  I  see  them,  completely  separated  by  a  breadth 
of  sea  called  the  Small  Sound.  St.  Margaret's  seems 
quite  close  from  this  elevation,  though  it  is  about 
a  mile  off,  divided  from  me  by  the  strait  called 
par  eminenoe  the  Sound,  now  all  whitened  with  the 
boiling  and  breaking  sea.  It  is  bold  and  cavernous, 
much  like  St.  Catherine's ;  while  Caldy  is  more  gently 
undulating,  and  mapped  out  into  fields. 

Looking  now  again  to  the  right,  I  see  two  miles 
of  rugged  precipices  that  terminate  in  the  sweet  little 
cove  of  lidstep.  The  most  conspicuous  of  them  is 
Proud  Giltar,  towering  haughtily  over  all  his  fellows. 
The  nearer  cliffs  are  broad  slopes  and  sheets  of  flat 

*  British  f  iora» — arL  Asxhxllis. 
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grey  limestone  rock,  the  strata  having  been  perfectly 
denuded  of  soil,  and  generally  retaining  their  iute- 
grity^  though  cracked  all  over,  and  clefit  here  and 
Hkm  with  fiaaurea.  Cavema  opening  to*  the  aea, 
with  diimney-like  oiMcea  yawning  in  the  slopes, 
occur  frequently.  I  crept  cautiously  down  the  in- 
cline to  the  edge  of  one  of  these  funnels,  much  to  the 
annoyance  of  a  Bock  Pipit,  who  flew  anxiously  about 
bom  atone  to  stone,  chirping  ahaiply  all  the  tune, 
aa  if  indignant  at  the  nnwonted  intrusion.  I  could 
not  see  the  sea  at  the  bottom,  but  heard  its  vvasli 
and  booming  roar,  as  it  dashed  in ;  and  some  large 
fragments  of  rock  that  I  dislodged,  after  bounding 
from  angle  to  angle,  made  a  heavy  aplaah  aa  they 
disappeared. 

By  ciGoping  a  little  farther  down  the  steep,  I 
opened  that  fine  perforated  mass  of  rock  that  pro- 
jects bom  the  foot  of  the  cliffs,  much  like  the  well- 
known  London  Bridge  Bock  near  Torquay,  and  not 
at  all  inferior  to  it  in  picturesque  boldness. 

As  I  returned  down  the  side  of  Gilt^,  I  stopped 
to  look  at  the  quarry-men  blasting  the  rock,  and 
loosening  the  huge  slabs  with  crowbars — a  dangerous 
employment.  A  sloop  moored  at  the  loot  of  the  cliff 
was  loading  stone;  and  the  infonnation  supplied  by 
a  communicative  workman,  lliat  it  was  shipped  "  to 
England  for  the  manufacture  of  lime,  sounded 
strangely  on  my  ear ;  for  1  had  scarcely  apprehended 
that  I  was  not  in  £ngland. 

I  came  home  over  the  sands  along  the  edge  of  the 
arching  waves,  with  St.  Catherine's  right  in  front, 
— a  very  striking  object,  especially  as  I  could  see 
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straight  through  the  main  cavern.  I  did  not  wonder 
at  the  uniTeraal  admiiation  excited  hj  this  charming 
island,  nor  at  the  namerons  efforts  to  perpetuate  a 
remembrance  of  its  beauty,  which  seem  to  be  charac- 
teristic of  the  visitors  to  Tenby.  A  ragged  dunkey- 
boy  who  ran  by  my  side,  observed,  on  noticing  that 
I  stood  to  gaze  on  the  islets — "  Gentry  goes  droo  in 
a  boat  at  high  water ;  and  thej  stops^  and  draas  it 
*  all  off  in  a  ptctnsc'*" 

The  heavy  sea  had  washed  up  many  deep-water 
algae,  among  which  I  found  some  magnificent  speci- 
mens of  Delesserta  umguinea*  The  burrowing  Shell- 
fishes, too,  had  been  washed  oat  of  their  holes,  and  had 
become  the  prey  of  the  vigilant  Onlls,  always  alert  to 
profit  by  a  storm.  The  lucal  names  given  by  the  un<- 
educated  to  the  less  known  or  more  lowly  invertebrate 
animals,  are,  as  I  have  said  before,  a  sul^eot  of  interest 
to  ine«  M J  little  b«re^le^;ed  eompaniofL  was  commu- 
nioatiTe  on  this  point  too.  The  oommon  Ttct^uB  utnibin 
UobOub  he  called  *^  Sweet  William  the  Maetrm  were 
"  Cockles,"  and  the  Solen  was  a  "  Hay-fish,"  He  en* 
liglitened  me  on  the  difference  between  the  hole  of  the 
"  Cockle  "  and  that  of  the  Hay-fish that  the  latter 
is  deeper,  and  ^t  the  fish retires  move  rapidly  on 
alarm ;  hut  he  oantioned  me  on  the  danger  of  putting 
my  finger  into  the  burrow,  as  "  the  Hay-fish  would 
break  it  [the  linger]  all  to  pieces.'*  Then  our  conversa- 
tion grew  discursive,  and  the  health  of  his  donkey  was 
the  snbjeot  of  lamentation.  He  hoped  that  the  poor 
beaat  wonld  live  through  the  winter,  for  Good  Friday 
woold  set  him  all  right.  We  gives  the  Gross-buns  to 
the  donkeys,  and  to  all  kinds  of  cattle ;  and  they  always 
cures  'em  of  everything ; — Mother  always  does  I  " 
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LUMINOUS  ANIMALS. 

Beautiful  Phenomenon— Cera tiuni  -U%  Form  and  Manners — Its 
Proboscis — Power  of  emitting  Light— Syncheeta — "Great and* 
Small " — Its  Organization — The  Eye— Mouth— Stomach — Con- 
tractile Bladder — Muscles — Ciliary  Disk— Foot — Elegance  of 
Appearaace  and  Movements  —  Larva  of  unknown  Anueiid— 
Analogies  with  Botifera — Larra  of  Spio  1 — Marine  AnimalB  in 
Fresh  Water. 

July  28th. 

Last  night  the  water  within  the  little  harbour  was 
Bplendidlj  laminouB.  No  trace  of  light,  however, 
appeared  on  the  smooth  sni&oe ;  bat  wKen  this  was 

agitated,  it  blazed.  The  finest  effect  was  prodnoed  bj 
dashing  a  large  stone  down  from  the  quay ;  every 
drop  of  spray  that  splashed  up  was  luminous ;  and 
thus  a  momentaiy  star  of  many  irr^ular  rays  of 
light  was  made,  some  of  the  lines  reaching  to  fifteen 
or  twenty  feet  At  the  same  moment  a  great  eirenlar 
wave  was  raised,  wLicli  took  the  appearaiice  of  a  bank, 
or  annular  agger,  most  intensely  lustrous,  but  so 
transient  that  the  progression  of  the  wave  could  not 
l)jB^  4iraced :  the  light  sank  into  darkness  in  an  in- 
stant. The  Bristol  Steamer  was  just  on  the  point  of 
startino; ;  and  an  impatient  stroke  or  two  of  her 
paddles  now  and  then  illuminated  the  dark  water 
under  her  q^uarter ;  and  the  lowest  step  of  the  Quay 
8(airs  was  every  instant  covered  with  sparks,  like 
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diamond  dust,  hj  the  tiny  wardets  diat  washed  over 

it  and  rolled  off. 

I  ran  home  for  a  bottle  and  secured  a  dip.  The 
Noctiluca  was  sufficiently  abundant  to  account  for  the 
radiance ;  but  there  was  also  a  singolar  creature  even 
still  more  minnte^  in  great  nnmbers,  which  belongs  to 
a  genus  enjoying  a  luminous  reputation.  It  is  a  - 
species  of  Ceratium,  one  of  tlic  Tvfusokia,  not  de- 
scribed, so  far  I  know.  It  is  spindle-shaped, 
swelling  into  a  globose  form  in  the  middle,  and  taper* 
ing  off  into  a  long  spine  at  each  extremity.  A  deep 
groove  runs  round  the  middle,  the  edges  of  which 
show  ciliary  action.  The  division  which  proceeds 
foremost  in  swimming  has  aii  accessory  spine  much 
shorter  than  the  other,  apparently  jointed  to  it  close 
to  the  groove,  but  pointing  in  the  same  direction. 
All  the  spines  are  straight.  The  two  divisions  may 
be  coniparrd  to  two  valves  of  a  shell,  being  firm, 
transparent,  and  resisting ;  their  surface  is  delicately 
punctured  or  stippled.  The  contents  are  granular, 
and  of  a  rich  yellow. 

When  alive  these  animalcules  swim  &st,  with  an 
uniform  gliding  motion,  the  single  spine  foremost, 
occasionally  revolving  on  the  longitudinal  axis ;  and 
throwing  about  in  all  directions  a  flexible  proboscis 
of  excessive  tenuity,  two  or  three  times  the  length 
of  the  whole  body.  This  appears  to  proceed  from  an 
orifice  in  the  shell  {hrica)^  situated  in  the  two-spined 
valve,  not  far  from  the  ciliated  groove.  It  appears 
like  a  waving  line  of  light,  wliisked  about  with  a 
lashing  motion,  and  occasionally  contracted  into 
wrinkles,  and  apparently  wididrawn  into  the  shell. 
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After  deiitli,  every  S])rciraen  that  I  examined  pro-* 
traded  the  internal  parts^  in  globular  yesicles  of  deli- 
cate Bubtiltff  yaiying  in  aise,  which  seemed  to  ooze 
oat  from  apertoreB  ill  the  Imctfk  TheaBimalsaTeraged 
y^^th  of  an  inch  in  length,  and  -^^^th  in  width. 
It  is  probable  that  ranch  of  the  phosphorescence 
^  last  night  may  have  been  dependent  on  this  ani- 
malcoie.  £hrenberg  says  of  C.  tr^^aa,  a  speciee 
whieh  in  some  poeitionB  might  be  mistaken  for  this : — 
"  The  power  of  this  creature  to  evolve  light  is  pbwed 
beyond  all  doubt,  as  I  took  up  nine  phosphorescent 
drops,  one  after  the  other,  from  the  water ;  and  I  saw 
nothing  else  in  each  than  a  single  animalcale  of  this 
pyocies» 

SynchcBta  BalHca  occurred  in  the  same  water.  This 
is  the  more  interesting,  because  it  is  one  of  the  species 
supposed  to  produce  the  luminosity  of  the  ocean ;  and 
because  other  observers  have  found  it  associated  with 
the  little  honied  animalcules  just  described,  though 
there  is  no  affinity  between  them ;  the  CeraUum  he^ 
hmging  to  the  very  low  Class  Infusoria,  the  Syn- 
chxBta  to  the  far  m()re  highly-organized  Rotifera. 

This  beautiful  little  creature  seems  to  have  been 
fint  seen  by  Baster  ahoat  a  centniy  ago,  and  at- 
tracted his  attention  by  being  vividly  luminous.  In 
1830,  Dr.  Michaelis  found  similar  luminous  animals 
in  the  Baltic,  at  Kiel.  "  I  procured  from  him  by 
request,' '  says  Dr.  Ehrenberg,  *'  some  of  that  lumi- 
nous water,  and  it  shone  brightly  still.  I  isdated  the 
Infusobia,  among  whieh  was  tihis  Synchmta^  but  I  saw 
no  light  from  it:  on  the  other  hand,  a  Utde  Bolynoe^ 
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which  I  tMmeS.' P,  Julgurans^  shone  qnfte  bright! 

In  August  and  September  of  18o>2,  I  again  oLtained 
such  luminous  sea-water,  and  saw  again  the  great 
£lynckata  twice ;  yet  it  never  shone,  but  the  light 
was  prodneed  h^  the  Utile  PeridiniadtB  (  CWumw)  J**  * 

I  do  not  know  whftt  Idea  jou  mtLj  have  formed 
from  the  Prussian  rrofcssor's  plirajse,  "  tlie  <^rvai 
Syjichoita ;  **  but  perhaps  you  will  be  surprised  to  leara 
that  my  specimens  measured  about  j^ih  of  an  inch 
in  kngth,  and  but  ^th  in  width.   Tet,  after  all, 

great"  and  ''email**  are  comparative  tenne;  and, 
contrasted  with  those  Monads  which  sport  about  and 
enjoy  existence  under  the  dimensions  of  n^S^oth  of 
an  inch,  the  Synchata  may  be  considered  gigantic,  * 
though  actually  invisible  to  the  sharpest  unassisted ' 
eight.  But  it  ie  a  beautildl  oxeatuze,  Uvelj  in  its 
moveimenta,  and  tieh  in  its  organisation.  Its  form  is 
that  of  a  long  cone,  when  viewed  in  front,  but  bulg- 
ing out  in  the  back,  when  looked  at  sidewise.  It  is 
as  clear  as  glass,  and  perfectly  colourless,  except  that 
its  stomach  is  usuaUj  distended  with  yellow  fiood, 
and  tiiat  it  cames  a  large  red  eye,  which  glitters 
like  a  ruby.  This  brilliant  organ  of  vision  is  not 
situated,  however,  where  you  would  perhaps  expect 
it,  on  the  front  of  the  head  or  on  the  iacial  e^ge,  but 
in  the  midst  of  the  body.  At  least,  it  so  appears 
when  jrou  look  at  the  animal  from  the  front  or  the 
rear ;  but  when  you  obtain  a  side-view,  you  perceive 
that  it  is  a  lens  seated  on  a  great  prominent  ganglion, 
which  juts  out  behind  from  the  head-mass,  and  is 
therelbre  much  nearer  to  the  akin  of  the  back  than  to 
*  Die  InMmstL ;  p.  4Sa. 
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that  of  the  breast,  though  still  a  good  way  within  the 
cavity  of  the  body.  The  perfect  tranapaiency  of  the 
integmnent  piedndes  any  impediment  to  sight  £rom 
this  atnation,  while  it  affords  protection  to  the  organ. 

In  front  of,  and  a  lit  lie  below  the  eve  and  its  a'an- 
glion,  there  is  tlie  great  mastax  or  muscular  niouth. 
This  organ  also  is  freely  suspended  within  the  body, 
oommnnicatbg  with  the  exterior  by  a  partial  turning 
inside-out  of  a  tabe,  which  at  otiier  times  extends 
between  this  strange  mouth  and  the  front  of  the  head. 
In  the  interior  of  the  mouth  are  seated  the  two  pairs 
of  glassy  jaws,  of  most  singular  form  and  mechanism, 
the  tips  of  which  are  occasionally  protruded  from  the 
*  head  and  fiercely  snapped^ 

From  the  back  of  this  mouth — ^which,  when  seen 
free  in  the  body,  looks  like  a  great  three-sided  or  pear- 
shaped  mass — descends  a  very  slender  tube,  which  is 
the  gullet,  and  which  conveys  the  masticated  food 
down  to  a  sacculated  stomach.  This  also  hangs 
loosely  in  the  conical  body,  and,  as  I  said,  is  usually 
tinged  yellow  from  its  contents.  On  its  summit  it 
carries,  one  on  each  side,  a  pair  of  globular  clear 
vesides,  which  are  understood  to  be  pancreatic  glands, 
answering  to  what  is  called  the  sweet-bread  in  quad- 
rupeds»  and  serving  to  secreto  and  pour  into  the 
stomach  a  fluid  helpful  to  digestion.  The  stomach 
leads  to  a  short  intestine,  vvhicli  terminates  by  an 
«      orifice  near  the  pointed  extremity  of  the  body. 

Beside  this,  there  lies  a  curious  organ,  the  use  of 
whichhas  not  been  satisfactorily  made  out,  though,  as  it 
is  found  in  all  the  Botifera,  it  doubtless  performs  an 
,  important  part  in  the  general  economy,  probably  con- 
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nected  with  lespmtion.  It  ia  a  globose  bladder, 
which  gradually  becomes  distended  with  a  clear  fluid, 

when  it  suddenly  contracts  to  a  })omt,  discliarging  its 
contents  through  the  common  oiitice.  Then  it  im- 
mediately begins  to  fill  again,  and  in  the  course  of  a 
few  seconds  again  contracts,  and  gradualljfiUs  again. 
When  fall,  it  forms,  from  its  brightness,  a  very  con- 
spicuous object  in  the  animal,  looking  as  if  a  round 
hole  had  been  cut  through  the  hodj.  (See  Plate  XIV.) 

All  these  internal  organs,  and  especiallj  those  in 
the  fore  parts  of  the  body,  are  thrust  forwards  or 
dragged  backwards,  or  swayed  from  side  to  side 
with  the  most  vigorons  and  wayward  movements,  hy 
means  of  numerous  muscles ;  many  of  which  are  dis- 
tinctly seen,  in  the  form  of  glassy  threads  and  cords 
passing  perpendicularly,  diagonally,  or  transversely, 
from  one  part  to  another.  The  action  of  these  ma- 
terially alters  also  the  ontline  of  the  body,  especially 
by  drawing  in  and  infolding  all  the  anterior  parts, 
completely  concealing  the  rotating  organs. 

When  these  last,  however,  are  expanded,  as  they 
are  when  the  animal  is  swimming,  the  front  of  the 
head  forms  a  broad  truncate  disk,  slightly  elevated  in 
the  middle,  where  a  pair  of  stiff  bristles  spring  from 
a  pair  of  warts.  On  each  side  is  a  great  lobe,  which 
ordinarily  depends  like  an  ear,  but  which  can  be  par- 
tially elevated.  The  whole  front  is  set  with  vibrating 
cilia ;  but  these  ears  are  more  richly  famished  with 
these  organs,  the  movements  of  which  produce  power- 
ful circular  vortices,  and  thns  subserve  the  capture  of 
prey,  as  well  as  locomotion. 

The  hinder  extremity  of  the  body,  or  the  apex  of 
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telescopic  joints,  lOse  tlie  estnsnalty  of  a  fly^s  body ; 
and  the  last  joint  is  formed  by  a  pair  of  minute 
pointed  toes.  In  many  of  the  RotIfeka,  these  organs 
act  as  a  foot  in  aupportiiig  the  body  when  «t  leat ; 
but  thej  seem  not  to  be  so  used  in  this  genus.  In- 
deed,  I  have  never  seen  this  spedes,  end  mely  any 
other  of  St/nchata,  at  rest  at  all ;  it  is  inyariably  seen 
swimming  at  large. 

The  crystalline  translucency  of  the  whole  body 
renders  this  tiny  animal  a  partionlarly  charming 
microBoopical  object,  and  as  instmctiTe  as  it  is  bean* 
tifbl.  Its  motions,  too,  are  all  vivacions  and  elegant. 
It  shoots  rapidly  along,  or  circles  about  in  giddy 
dance,  in  company  with  its  fellows,  sometimes  near 
the  surface,  at  othm  jnst  over  the  bottom  of  the  vase 
in  which  it  is  kept.  OocasionaUy  the  foot  with  the 
tiny  toes  is  drawn  tip  into  the  hoA%  and  then  sttd- 
denly  thrust  down,  and  l^r'.nt  up  from  side  to  side,  as 
a  dog  wag?^  his  tail.  Sometimes  the  two  ear-lobes 
are  brought  forward,  and  then  spasmodically  spring 
back  to  tkeir  ordinary  position,  when  the  little 
ereataie  shoots  forward  with  fedonUed  energy.  In 
aU  its  actions  it  displays  vigour  and  precision,  will 
and  intelligence.  In  short,  it  h  one  of  those  "  minims 
of  existence"  which  exhibit  the  power  of  God  as 
much  as  a  stm  or  a  system  of  planets. 

Plate  XIV.  represents  the  Lnminoiis  SyucbsBtay 
highly  magnified* 

In  another  phial  of  water  that  1  dipped  at  the 
Quay  Steps,  and  which  was,  without  being  very 
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InmmooB,  well  soppUed  witii  NoMucm^  I  found  some 
animab  that  appear  to  throw  light  on  the  affinities  of 

CJuetonotus,  another  Rotiferouis  form.  One  of  these  I 
lost ;  but  a  second,  which  was  considerably  larger,  I 
examined  in  detail.  It  ia  analogous  to  some  that 
ewanned  in  a  phial  last  spxingt  in  which  was  a  nuBie- 
Tons  colony  of  mUoomUy  but  noli&ing  else  that  I 
conld  recognise,  except  Bntamattraoit,  This  specimen 
may  indeed  be  identical  in  species  with  those,  but 
more  advanced  in  development,  being  i^^th  of  an 
inch  in  length.  But  it  is  evidently  closely  allied  to 
my  genus  Dasydytea  (vide  Ann.  N.  H.  lor  S^t*  18dl)> 
and  theielRyre  to  ChaUmotuB  of  Ehrenberg, 

Now  there  cannot  be  a  doubt  that  the  present 
marine  animal  is  a  Nereidous  Annelid  in  an  earlv,  but 
comparatively  advanced  stage  of  development.  (See 
Pkte  XV.)  £ig«  a.)  Its  broad  lobed  head  is  fhniisbed 
with  fonr  black  eyes,  set  in  semicircle,  as  in  Ngrev^ 
SylUsy  &c. ;  its  body  is  divided  into  segnwntii,  of 
which  ten  are  distinct,  and  the  remainder  affords 
indication  of  the  future  separation  of  more.  Each 
segment  bears  on  each  side  a  double-lobed  foot,  of 
which  the  inferior  ramus  is  lanceolate,  and  the  supe- 
rior has  on  its  dorsal  aspect  a  tuberde,  ftom  whidi 
issue  a  bundle  of  bristles,  about  three  in  number,  some 
of  which  are  half  as  long  as  the  whole  animal. 
.  Yet,  with  these  decided  Annelidous  characters,  there 
is  a  good  deal  that  shows  relationship  with  the 
obscwe  BodlfexoiiB  forms  that  I  haye  mentioiied.  The 
whole  front  of  the  head,  and  the  tmncate  posterior 
extremity,  are  beset  with  strong  straight  cilia,  the 
vibration  of  wiucb.  is  incessant   Besides  these,  there 
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is  on  each  side  of  the  head,  and  on  each  side  of  the 
ventral  aspect  of  eveiy  segment,  a  pencil  of  long 
hooked  hairs,  which  are  vibratory  or  motionless  at 
will ;  the  motion  of  these  is  ciliary,  and  the  effect  of 
tlie  wliole  is  to  make  circular  vortices  on  each  side  of 
the  body,  similar  to  those  produced  by  Chatonofus, 
and  by  the  wheels  of  the  Eotifeba.  In  addition, 
there  is  at  each  angle  of  the  hinder  extremity  a  pencil 
of  hairs,  but  longer,  which  are  also  vibratory.  Dasy- 
dytes  antenmger,  it  may  be  observed,  has  a  similar 
pencil  of  hairs  at  each  posterior  angle.  The  intestinal 
canal  is  simple,  straight,  and  very  wide ;  water  per- 
colates into  it  continnally,  through  a  broad  funnel- 
like  oesophagus,  contracting  into  a  muscular  neck, 
the  diameter  of  which  is  constantly  varying. 

While  under  the  microscope,  the  substance  of  the 
animal  gradually  separated,  by  a  spontaneous  disso- 
lution, into  pellucid  globular  grannies,  without  any  . 
apparent  rupture  of  the  integument.  A  large  portion 
of  the  flesh  was  thus  dispersed  before  voluntary 
movi ments  had  ceased.  This  dissolution  presents  an 
analogy  with  the  InfuSOSIA. 

The  larvsB,  which  I  presumed  to  be  those  of  i^ptb, 
were  much  smaller;  being  only  <^th  of  an  inch  in 
length.  The  head  and  first  body-segment  were  very 
large ;  the  eyes  were  placed  nearly  in  transverse  line, 
and  the  external  pair  were  ill  defined*  The  body 
was  divided  strongly  into  four  segments,  and  indis- 
tinctly into  seven.  The  head,  Ihe  second  segment^ 
and  the  third,  were  furnished,  on  each  side,  with  a 
pencil  of  long  curved  bristles,  from  ten  to  sixteen  in 
each  penciL    The  sides  of  the  head,  and  the  whole 
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of  tlie  last  segment,  were  beset  with  stout  vibrating 
cilia.  In  swimming,  the  body  was  frequently  bent  into 
an  arch ;  and  at  the  same  moment  all  the  pencils  of 
bristles  were  thrown  forward,  diverging  in  all  direc- 
tions, like  the  quills  of  an  irritated  porcupine, 

Plate  XV.  represents  the  above-described  Auneli- 
dons  laxvce,  highly  magnified. 

Fig.  a.  The  larger  kind^  species  unknown  i  mag* 
nified  60  diameters. 

h.  The  smaller,  supposed  of  S^io  seticorms ; 
magnified  150  diameters. 


The  power  which  some  animals  have  of  sustaining 

with  impunity  circumstances  which  are  fatal  to  others 
closely  allied  to  them,  is  remarkable.  To  most  marine 
animals  immersion  in  fresh  water  is  instant  death. 
Some  yoimg  Crabs  in  the  Megtdopa  stage  which  I 
found  in  Inminons  water,  and  which  remained  several 
days  alive  and  well  in  a  bottle  of  sea-water,  died 
instantaneously  on  being  dropped  into  a  tumbler  of 
ircsh  AS  ater.  On  the  other  hand,  a  specimen  of  Eury- 
dkejmkhra, — one  of  two  that  occuned  in  the  same 
dip, — manifested  not  the  slightest  inconvenience  at 
the  change,  but  continued  Jbr  several  days  to  dart 
about  in  the  fresh  water,  to  shoot  round  and  round 
the  vessel,  with  iutei-vals  of  motionless,  death-like 
repose  on  the  bottom,  and  behaved  in  every  respect 
in  a  manner  identical  with  that  of  his  fellow  that 
was  allowed  to  remain  in  his  native  sea-water.  I 
could  not  pferceive  the  least  abatement  of  liveliness 
or  health,  as  resulting  from  the  change  of  element. 
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The  LarvA— lU  supporting  Bods— Bell  of  FLea]i--]fcNi«li  «nd 
Stonadi^^lfair-jiLiuitlier  S^w— Probable  Id«atificatioii— 
DiilbniMM  of  Straeiora— Stiange  Development  of  the  Uiebia 
— Obeervatioiu  of  Fvotaor  MttUer— Appeannee  of  Disk— Of 
B^eellarfiB— Of  Sackait*-^  Spmea— fifaaaaeenoe  of  the 
Belt— IMher  Prqgim 

The  laminositj  of  the  sea  last  eveniiig  tempted  me 
•gm  to  ezAmine  it  for  microscopic  creatines^  amd  I 
was  well  rewarded  hj  finding  an  object  of  the  highest 

interest,  I  knew  it  in  a  moment  to  be  the  larva  of  one 
of  the  ECHINODERMATA,  from  having  seen  the  tigurea 
of  Professor  Joh.  Miiller ;  but  this  was  the  first  time 
I  had  erer  seen  a  living  specimeiu  Indeed,  I  believe 
it  is  the  first  specimen  that  has  been  seen  hy  any  one 
in  tlie  British  seas.  (Sec  Tlates  XVI.  and  XVII.) 
It  is  (as  are  all  the  larvfe  of  this  Class)  so  totally 
unlike  the  parent  form,  and  every  other  object  that 
I  am  acquainted  with,  that  I  fear  no  description  will 
give  much  idea  of  its  appearance.  Berhaps  a  painter's 
long-easel  comes  the  nearest  to  it ;  for  it  consists  <rf 
four  long  legs  or  rods,  Jirriuiged  two  in  front  and  two 
behind,  with  connecting  pieces  going  across  in  a 
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peculiar  manner,  and  meeting  at  the  top  in  a  slender 
liead.  The  whole  of  the  rods  which  make  the  frame- 
work are  caloareooB ;  and  wherever  lihe  thickness  will 

allow,  they  display  that  peculiar  stinicture  so  charac- 
teristic of  the  Sea-Urchins,  that  any  one  who  has  ever 
seen  it  will  know  it  again — I  mean  the  excavation  of 
the  Buhfitanoe  into  a  mnltitnde  of  oval  cavities,  set  in 
rows,  so  dose  as  to  admit  no  more  solid  matter  than 
just  suffices  for  the  maintenance  of  its  intc^Tity.  The 
edges  of  the  larger  pair  of  rods  were  heset  with  short 
spines,  apparently  the  commencement  of  interspaces 
between  oth«r  rows  of  cells ;  and  hence  I  judge  that 
the  calcareous  particles  are  deposited  at  certain  points, 
which,  meeting  and  coalescing,  leave  cavities  vacant. 

The  whole  framework  is  invested  with  a  clear 
gelatinous  flesh,  which,  for  about  half-way  down  firom 
the  summit  of  the  cupola,  forms  a  continuous  tonic ; 
but  thenc^  downward  merely  covers  the  four  rods 
individually,  without  mutual  connexion.  The  inte- 
rior of  the  body  is  occupied  by  a  large  oval  cavity 
(the  stomach) ;  and  in  the  flesh  that  connects  the 
bases  of  the  shorter  pair  of  lods,  there  is  another 
excavation,  with  a  large  square  openings  the  margins 
of  which  are  highly  sensitive  and  contractile.  This 
large  opening,  however,  is  not  on  the  exterior,  but  on 
the  interior  surface  of  the  cupola ;  for  the  common  in- 
tegument is  stretched  across  as  seen  from  the  outside; 
as  is  distinctly  shown  by  its  oontractions,  and  by  the 
red  glands  which  are  scattered  over  it,  as  also  over 
every  part  of  the  surface  of  the  creature.  These  red 
glands  are  no  less  characteristic  of  the  integument  of 
the  Echinoderms  than  the  cells  are  of  the  calcareous 


Digitized  by  Google 


284 


YOUNG  SEA-URCHINS. 


solids;  for  I  have  found  them  on  the  soft  parts 
aioimd  the  mouth,  on  the  suckers,  and  on  the  Pedt- 
ceUaruB,  The  squaie  opening  is  the  mouth,  and  the 
lower  excavation  the  oesophagus,  which  is  inserted 

into  the  lower  part  of  the  stomach  and  embraced  by 
it,  just  as  the  end  of  a  funnel  passes  into  the  bung- 
hole  of  a  barreL 

The  rods  aie  clothed  with  long  vibratile  cilia,  the 
motion  of  which  is  yery  apparent,  especially  at  the 
hip-like  projections  or  "  epaulettes  '*  at  the  bases  of 
the  longer  rods.  The  whole  creature  was  pellucid 
white,  except  the  summit  of  the  head-rod  and  the 
tips  of  the  longer  pair  of  foot-rods,  all  of  which  were 
somewhat  tnmid,  and  filled  with  pigment  granules  of 
a  beautiful  rose-colour.  Its  motions  were  slow  and 
sluggish ;  but  its  appearance  particularly  elegant, 
though  bizarre.  Its  total  length  was  about  ^th  of 
an  inch. 

This  form  is  exceeding  closely  allied  to  the  larva 
of  Eckintis  found  by  Professor  Joh.  Mtlller  at  Nice  in 

the  month  of  August,  and  which  he  has  represented 
in  the  Transactions  of  the  Berlin  Acaclciuy  for  1850, 
plate  yiii.,  iigs.  11  and  12.  The  framework  of  calca- 
reous rods  is,  however,  more  developed  in  my  speci- 
men*  in  the  upper  part  of  the  dome. 

I  subsequently  found  a  second  specimen,  with 
important  specific  differences  from  the  former,  but 
agreeing  in  all  essential  particulars  with  some  figured 
by  the  Grerman  zoologist,  from  individuals  taken  by 
him  at  Trieste  in  April.*  Herr  Mliller  identifies  his 
larvflB  with  the  Purple  Egg-Urchin  (JBl  Umdua)^  a  fine 

*  Op.  cit  i  pi.  tIl  figs,  i — 7. 
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species,  wKich^  in  the  British  seas^  is  peculiar  to 
Ireland,  where  it  inhabits  hoUows  excavated  by  itself 

in  the  limestone  rock.  The  nearest  British  species 
to  this  is  the  Purple-tipped  Egg-Urchin  mUiaria)^ 
which  is  very  abundant  on  this  coast.  Hence  it  is 
most  likely  that  the  larra  I  am  about  to  describe  is 
that  of  mtltarts ;  and»  if  so,  the  fonner  probably 
belongs  to  J'J.  sphcera. 

My  second  specimen  agrees  in  general  with  the 
fonner,  with  the  following  differences.  First,  there 
is  an  additional  pair  of  rods,  making  six  in  all; 
namely,  the  long  posterior  pair,  the  anterior  pair, 
which  border  the  mouth,  and  a  lateral  pair  ontside 
these.  These  last  are  short ;  and,  after  passing  upward 
to  a  level  with  the  outlet  of  the  cesophagxis,  termi- 
nate by  two  minute  branches  within  the  flesh.  The 
lower  extremities  of  all  the  rods  project  considerably 
beyond  the  flesh  which  inTcsts  them. 

Secondly,  there  is  no  projection  of  the  calcareous 
framework  into  an  apical  rod ;  the  long  posterior  rods 
not  being  even  united  at  the  dome-  Their  upper  ends 
are  dilated  with  chisel-shaped  extremities,  and  they 
simply  inclioe  to  each  other,  and  appear  to  be  in 
contact  without  any  union. 

This  specimen  I  have  delineated  in  Plate  XVIII. 

The  development  of  the  Echirma  oat  of  this  ex- 
quisite little  cupola  of  living  jelly  is  something  even 
more  startling  than  that  of  the  Balcmus  that  I  lately 
described.  That  was  a  process  of  successive  moultings 
or  casting  of  the  skin,  which  every  child,  who  has 
bred  a  caterpillar  to  the  chrysalis,  aud  this  to  the 
butterfly,  is  familiar  with,  at  least  in  principle.  But 
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the  coiiatructioii  of  the  Sea-Urchin  is  not  a  process  of 
moaltiiig8y  nor  has  it  any  known  precedent  in  the 
whole  eeonomy  of  soologj,  with  which  we  maj  com- 
pare it.  Perhaps  the  best  illustration  is  that  suggested 

by  the  illustrious  discoverer,  who  compares  the  rela- 
tion of  the  Urchin  to  the  larva  to  that  of  a  picture 
to  its  canvas^  or  that  of  a  piece  of  embroidery  to  the 
frame  on  which  it  is  worked. 

According  to  this  observer,  the  first  trace  of  the 
future  Echinus  appears  as  a  Httile  convex  disk  or 
circular  shield  within  the  dome,  not  placed  syra- 
metrically,  but  on  one  side,  close  to  the  arch  formed 
by  the  flesh  stretehing  from  one  of  the  anterior  to  one 
of  the  posterior  rods.  Having  compared  the  dome  to 
a  clock-case,  of  which  the  hanging  oesopliagus  and 
mouth  form  the  pendulum,  he  calls  this  little  disk 
the  face  of  the  clock,  only  it  is  at  the  side  instead  of 
the  front.  Soon  this  disk  begins  to  display  markings, 
making  the  figure  of  a  cinquefoil ;  and  other  marks 
soon  follow  on  the  margin,  in  the  intempaees  of  the 
])attem.  The  stage  in  which  tlie  disk  is  seen  corre- 
sponds in  Ilerr  MuUer's  figures  to  my  second  specimen. 
I  saw  no  trace  of  such  an  appearance,  indeed ;  but 
this  may  have  been  owing  to  my  having  looked  only 
at  the  opposite  side.  Yet  I  can  scarcely  imagine 
how  I  could  have  overlooked  it^  had  it  been  present. 

Meanwhile  infant  Pedicellarm  begin  to  appear; 
and,  strange  to  say,  not  on  the  disk  which  is  to 
beeome  the  Urehin,  bat  on  the  intmot  of  the  dome, 
which  is  to  be  absorbed,  aad  even  on  the  opposite 
side  from  that  of  the  disk.  These  organs  arc  com- 
monly four,  arranged  in  two  pairs ;  they  already  have 
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the  stem,  and  the  three-blacled  heads  formed,  which 
exercise  their  cliaracteridtic  movements  of  opening 
and  shutting.* 

Now  tke  suchtT^fBei  of  the  Eckinm  appear ;  five  of 
these  organs,  most  disproportionately  hirge,  projecting 
from  points  on  the  margin  of  llie  disk.  Soon  after 
th  cse,  fleshy  cylindrical  columns  begin  to  spring  up 
from  the  surfGU^e,  whi^h  presently  develop  within  their 
substance  a  framework  of  solid  calcareoiis  matter, 
excayated  into  cells  in  the  characteiistic  manner ;  and 
thus  they  are  seen  to  become  incipient  spines,  with 
the  power  of  rotating  upon  their  bases. 

At  this  time  the  young  Echmua  is  capable  of 
crawling  along  by  means  of  its  suckers,  whenever 
it  is  brought  into  contact  with  a  supporting  body; 
though  the  ciliated  fringes  of  the  domular  larva  yet 
remain,  and  carry  it  through  tlie  water  with  that 
majestic  gliding  motion^  which  has  up  to  this  time 
characterised  it  exclusively. 

The  dome,  however,  has  begun  to  disappear  before 
this  stage  is  attained,  the  flesh  gradually  wasting, 
together  with  the  calcareous  rods ;  all  this  exquisitely 
modelled,  cancellated,  glassy  structure  passing  away 
insensibly,  no  one  knows  how.  The  stomach  and 
oesophagus,  indeed,  are  by  degrees  sucked  into  the 
ever-growing  disk ;  but  all  the  rest,  flesh  and  lods, 
epaulettes  and  cilia,  are  absorbed  or  dissipated. 

The  progress  of  the  young  Echinus  has  not  been 
traced  much  beyond  this  point ;  but  Professor  Miiller 

•  The  exMtenod,  thus  earlj,  of  Pedkdiarim  is  itself  eonetinhre 
against  the  suggestion  of  Professor  Agassii^  noticed  anie,  page  249. 
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has  obtained  spectmens,  still  swimming  freelj  on  the 
SQifftce  of  the  eea,  in  which  only  slight  rudiments  of 
the  glassy  frame  remained.  These  spherical,  flattened 

disks  crawled  on  the  glass  in  wliicL  tlicj  were  kept 
for  observation,  just  like  an  Echinus,  moving  their 
spines  separately  and  independently,  and  extending 
their  suckers  to  take  fresh  hold  with  them. 


Plate  XVI.  represents  the  first-mentioned  larva  of 
Echinus,  much  magnified. 
Fig.  a.  Front  view. 
h.  Side  view. 

Plate  XVII.  The  calcareous  skeleton  of  the  same. 
Plate  XVIII.  The  second  larva  of  Echinus^  pre- 
sumed to  he  that  of  mdluum. 
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VIEW  FEOM  THE  CROFT. 

Evening — Penally — The  Ridg^e-way — Poole  s  Cottage— Caermarthen 
Bay — Gower— Tenby — (Jiiaracier  uf  the  Landscape — A  brilliaat 
Sunset — Shelley'a  fine  Simile. 

August  lat. 

I  AM  very  fond  of  fine  expansiye  landscapes,  as  you 
aie  prolmbly  by  this  time  sufficiently  awaie.  Pennit 

me  to  ^680111)6  to  you  one  more ;  though  I  know  a 
verbal  enuineiation  of  details  is  a  poor  substitute  for 
the  gratiiicatiou  of  which  the  visual  organ  is  the  seat, 
when  we  look  upon  that  which  is  grand  or  beautiful^ 
and,  as  it  were,  drmk  in  its  grandeur  or  beauty  without 
an  effort. 

It  was  a  lovely  evening ;  and  my  wife  and  myself 
had  been  taking  a  walk  along  Croft  Terrace  and  the 
edge  of  the  northern  clifiEs.  The  sun  was  setting  in 
gold-edged  clouds,  when  we  stood  on  a  peak,  and 
•turned  inward  to  the  wide  and  charming  prospect 
that  was  spread  before  us.  Beginning  on  the  left, 
there  were  the  summits  of  the  Penally  liills,  with  the 
peeping  houses;  then  the  slope  of  that  noble,  ele- 
vated road,  the  Bidgeway,  receding  into  the  distant 
dimness.  In  the  half-distance  were  many  villas  and 
ornamental  cottages  embosomed  in  beautiful  trees ; 

o 


Digitized  by  Google 


290 


VIEW  F£OM  IHfi  CBOIT. 


the  old  and  the  new  Narberth  Boads  diyergilig  from 
the  town,  and  the  pretty  new  Ghufch  between.  Then, 
more  in  front,  a  deep  bushy  dell,  with  the  buildings 

of  some  manutactory  clustering  in  the  bottom;  the 
vale  itself  leading  up  to  the  right  among  the  hills, 
with  a  naxrow  windmg  footpath  along  its  aide.  On 
the  right  was  Poole's  Cottage,  on  the  veiy  top  of  a 
lofty  rounded  mountain-head,  descending  abruptly  to 
the  water's  edge. 

Bciiiud  us  was  the  whole  sweep  of  the  Bay,  a  grand 
semiciicle  of  thiiiy  miles,  ending  in  the  bold  blue 
piomontoiy  of  Gower,  far  out  on  th^  horizon.  Thence 
the  eye  came  home  across  the  silyery  sea  to  Tenby 
Head  with  its  ivy- crowned  castle,  the  busy  pier,  the 
white  houses  of  the  town,  the  wood-fringed  cliffs,  and 
the  smooth  sands  beneath ;  till  it  rested  on  the  Croft 
close  beside  us. 

There  is  something  particularly  exhilarating  to  tiie 
spirits  in  standing  on  some  commanding  elevation, 
and  gazing  far,  far  down  from  the  dizzy  height ;  as 
we  did  on  the  yellow  sands  almost  literally  under  our 
feet,  where  the  people,  taking  their  CTeidng  stroll, 
'Htppeared  like  mice,**  as  Shakspeaie  says ;  and  the 
confused  sound  of  tlieir  Toices,  minglmg  wiili  the 
whispers  of  the  surf,  came  faintly  up  to  our  cars, 
telling  us  how  remote  we  were  from  the  living  world. 

Expanse  and  soft  yerdant  beauty  were  Ihe  promi- 
nent diaracteristics  of  the  inland  prospect ;  in  which 
variety  was  imparted  by  the  varying  distances  of  even 
like  objects,  and  by  the  different  tints  of  green  in  the 
fields,  trees,  and  hedges.  Then  there  was  a  richness 
communicated  to  the  whole  by  ^e  glow  of  the  red 
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Horizontal  sanliglit  cast  over  all,  and  bathing  all, 

until  the  fiery  orb  sank  into  liis  bed  of  clouds.  And 
after  that  another  charm  came  from  the  fantastic 
forms  of  those  veij  clouds;  which,  as  soon  as  the 
sun  was  set,  seemed  to  grow  suddenly  greater  and 
blacker,  palpablj  and  massively  dark,  and  to  be 
heaped  pile  on  pile,  shooting  up  pinnacles,  and 
spreading  out  long  ragged  points,  with  the  clear 
burning  brightQess  opening  between,  and  shining 
through  them,  Mke  the  brilliance  of  an  illuminated 
palace,  through  its  gates  and  windows*  We  could 
not  help  recalling  that  fine  simile  of  Shelley's,  on  such 
a  sunset  as  this : — 

when  the  north  wind  oongregfttei  in  ennrdi 
The  flotting  snowiltini  of  Hm  iUtw  dondi 
Jfrom  tii«  hoiicoot'— «nd  the  ttahdeaB  iky 
Opens  beyond  them,  Uhe  tttnuU^ 


xxxn. 

KNIGHTSTON  POND. 

'Kuightaton — The  Pond — Moor-henn — Kot ifer-fishiner  —  Implements 
— Operations — Examination  of  the  Dip — Various  Animaicnles 
— *YariouB  Localities  for  dipping — Forest  Boad— Corn-fields. 

Aogoii  SiL, 

The  Mayor  of  Tenby,  W.  Richards,  Esq.,  has  a  very 
pretty  estate  called  Kiughtston,  a  large  portion  of 
which  is  covered  with  jaang  and  flounahing  planta- 
tioB8.  In  one  part  .there  is  a  secluded  fieh-pond, 
which  I  wished  to  inyestigate  for  aquatic  animals. 

A  mile  of  the  Narberth  Road  brought  me  into  the 
woods ;  and  suddenly  I  came  upon  the  pond — a  little 
retired  lake,  motionless  and  glassy,  reflecting  with 
unruffled  trathfalness  the  willows,  and  ashes,  and  firs 
that  dip  their  branches  into  its  bosom ;  for  it  is  sur- 
rounded  on  all  sides  by  the  woods,  which  grow  do"\vn 
close  to  the  water's  edge.  The  many-coloured  foliage 
all  around  added  to  the  beauty  of  the  place ;  for  the 
trees  had  already  begun  to  feel  the  influence  of 
autumn  in  "the  sere  and  yellow  leaf/'  at  least  in 
patches,  and  other  hues  were  contributed  by  purple 
beeches  and  various  foreign  ornamental  trees.  At 
the  farther  end,  white  Water  Lilies  were  floating  in 
queenly  beauty ;  and  the  Myriophyllum  and  Potamo- 
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geton  were  abundant  enougli  to  promiae  me  a  good- 
fishing  in  mj  very  small  way* 

Several  Moofr-hens,  alanned  at  my  impolite  intm- 
sion,  bustled  along,  splashing  up  the  snr&oe,  and  hid 

beneath  the  overhanging  brandies  of  the  margin  ; 
where,  however,  in  spite  of  tlieir  caution,  tbey  could 
■  be  detected  hj  their  scarlet  foreheads.  Now  and  then 
they  squeaked  and  called  to  each  other  from  oppor 
site  sides  of  the  pond ;  and  one  and  another  would 
dash  across  hy  the  united  cftbrts  of  wings  and  feet, 
leaving  a  long  rippling  wake  behind,  and  then  squeak, 
as  if  to  communicate  to  his  friends  behind  the  interest- 
ing fact  that  he  had  found  a  much  nicer  place  ;^just 
as  Paddy  writes  home  from  America  his  success  in 
emigrating,  and  a  benevolent  desire  that  his  acquaint* 
ance  should  imitate  his  desertion  of  the  ould 
counthry." 

I  passed  half  round  the  pond,  and,  taldng  my  post 
on  the  mill-lock,  began  my  fishing. 
Now,  fishing  for  Rotifera  and  such  small  game  ia 

no  very  elaboi  <ite  affair.  Two  or  three  ounce-phials, 
a  walking-stick,  and  a  bit  of  twine,  make  up  your 
materials; — but  stay,  you  ought  to  have  a  triple  lena 
in  your  waistcoat-pocket,  too;  else  you  won't  know 
whether  you  have  caught  anything  or  not  Now, 
then,  for  operations.  You  take  one  of  your  phials, 
and,  clapping  the  neck  of  it  against  the  tip  of  your 
stick  (not  the  extreme  tip,  but  the  side  oi  the  stick 
dose  to  the  end),  you  lash  it  firmly  by  passing  the 
twine  round  and  round,  croesing  mi  tying  it.  It  is 
the  work  of  half  a  minute,  and  all  is  ready.  Ton  then 
plunge  your  phial  into  the  water  among  the  aquatic 
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plants,  and  allow  it  to  fill ;  then  pour  the  water  80 
collected  into  one  of  your  spare  phials,  and  examine 
H  with  the  donbtomr  triple  power  of  jour  lens;  going 
etenMfy  ofer  it»  Toand  and  lowd,  up  and  dowB, 
yon  hold  the  phial  up  to  the  light,  with  year  finger 
at  tlic  back,  to  make  a  dark  background. 

Yon  will  soon  see  if  the  water  is  at  all  rich ;  the  * 
white  atoms  will  be  dancing  and  whiriing  along  in 
wioiis  diieetions*  A  ▼eij'  little  pnuHiee  will  enable 
yoQ  to  diBthigiiiah  between  iheir  proper  and  Toluntar^ 
movements,  and  such  as  are  produced  on  the  inani- 
mate floating  atoms  by  the  currents  of  the  water. 
The  latter  will  be  uniform,  following  given  diiec- 
tiona ;  while  the  fdimer  will  be  fitfiil,  wayward ;  or  if 
steady,  yet  pnrsned  in  Tanons  directions,  now  and 
then  suddenly  deviating,  or  turning  on  themselves. 

Of  the  atoms  which  are  manifestly  alive,  some 
move  by  little  jerks,  hither  and  thither ;  most  of 
these  are  Infusoria*  Others  go  rolling  steadily  along 
wilh  oompaiadye  slowness ;  thesa^  in  general,  will  be 
B(mn«A,-n«t  always,  Wtue  «o«e  of  the  bigfaer 
Infusoria,  as  Stentor,  Bursariaf  and  others,  have 
considerable  steadiness  of  motion.  Others,  again, 
shoot  swifdy  along  by  a  snoeession  of  minute  but 
rapid  hops,  which  cany  them  to  a  great  distance; 
then  ceasing,  they  fall  by  their  own  gravity  throngh 
the  water :  theac  arc  the  Water-fleas,  or  Entomostracay 
very  pretty  and  interesting  little  members  of  the  Glass 
Crustacea. 

These  general  indications  of  the  matme  of  your 
prey  are  all  that  you  mnst  expect  in  the  field :  ih^ 
enable  you  to  see  whether  your  dip  has  been  sue- 
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eessful  or  xkot.  If,  as  is  d^eu  ih&  caae^  it  Bwanua  with 
Ihfusobia  aadBorrcrBBA.  of  mmj  flpecies*  70a  oork  up 
tho  phial  to  carry  home ;  if  not,  70a  thzow  it  away. 

In  either  caae,  you  make  the  next  dip  in  another 
place.  I  do  not  mean,  that  you  necessarily  move  to 
another  part  of  the  pond,  though  tliat  is  one  mode  of 
obtainiiig  varie^;  but,  even  without  removing^  you 
ina7  tiy  di£^nt  eouditiQii%  and  obtain  yarying 
xesuhs. 

For  instance,  the  fir>t  clip  you  perhaps  made  at  the 
surface,  collecting  the  very  scum  of  the  water ;  try 
the  next  at  half-depth,  and  the  third  at  the  bottom, 
allowiiig  a  little  of  the  sediment-mud  to  ran  in  with 
the  water.  Try  a  dip  among  the  Duckweed ;  another 
among  the  Mjriophyllum ;  another  out  in  the  clear 
open  water,  as  far  ■from  the  brink  as  you  can  reach ; 
a  fourth  among  the  grass  of  the  margin.  One  on  the 
windward  side,  aoother  to  leeward;,  one  in  the  son^ 
another  in  the  shade ;  and  so  on« 

When  I  had  filled  m7  store  of  phials,  and  thrust  in 
a  few  fragments  of  water-weed,  I  corked  up  the  last 
haul  in  the  dipping  one,  and,  untying  it,  pocketed  it 
with  the  fCst  for  microscopic  examination  at  home. 
I  returned  by  a  pleasant  but  sombre  road,  that  idnds 
through  the  plantadons,  with  a  hiU  on  the  right 
bristling  with  the  dark-leaved  firs  and  pines,  and  on 
the  left  a  valley  with  a  concealed  stream,  babbling  as 
it  goes,  and  thus  betraying  its  darkling  course  beneath 
the  underwood  and  through  the  trees.  The  sunlight 
played  softly  through  the  green  leaves,  dancing  and 
twinkling  as  they  quivered  in  the  bfeeze,  and  shone 
upon  the  filmy  wings  of  many  hymenopterou^  i^ud 
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dipterous  flies  ihat  haunted  the  few  flowen  of  the 
eluded  glenu  There  wme  a  pool  hy  and  in  the 
hollow,  whieh  was  so  fdSl  of  the  Yellow  Flag,  and  of 

smaller  weeds,  that  I  could  not  resist  the  temptation 
of  emptying  one  of  my  bottles  in  order  to  fill  it  here; 
but  the  result  was  not  equal  to  my  expectation. 

At  length  X  came  to  astile  leading  into  some  corn- 
fields. The  path  throng^  flie  woods  had  become  a 
hedged  lane ;  and  it  was  vary  enough,  espeeislly  at 
this  spot.  I  looked  into  the  corn-fields,  and  saw  that 
the  footpath  led  along  hy  the  hedge.  "Kemember 
Christian  and  Hopeful,  and  Doubting  CastLe,"  said 
caution ;  bat  a  ripening  oom-field,  with  its  poppiea 
and  oockles,  is  pleasanter  walking  than  a  mnddy, 
clayey,  watery  lane ;  and  I  ventured.  Fortunately, 
no  Giant  Despair  seized  77i€,  your  ''special  coiTespond- 
ent;'*  and  at  length  I  found  myself  in  the  Narberth 
Boad,  dose  to  the  outskirts  of  pretty  Tenby. 
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Aagoit  7(h. 

Now  I  must  proceed  to  give  yon  some  accoimt  of  the 
microscopic  treasures  which  I  poached  a  day  or  two 
ago  from  the  worshipful  Mayor's  preserves.  First, 
however,  a  word  on  the  manner  in  wliicli  the  tiny 
game  is  brought  under  the  wonder-working  instni- 
ment;  for,  to  the  uninitiated,  an  invisible  animal 
roaming  at  large  might  almost  as  well  he  in  its  native 
pond  as  in  an  ounce-phial.  There  are  two  or  three 
ways  of  securing  individual  specimens,  varying 
according  to  the  habits  of  the  species  to  be  examined ; 
and  these  I  will  deal  with  in  turn. 

0  a 
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The  first  mode  is  adapted  for  sach  kinds  as  prefer 
to  haunt  the  aediment  at  tiie  bottom  of  the  phial, 
among  which  ihey  play  to  and  firo,  and  grab  about 

for  food.  You  will  please  to  remember  that  tlie  ele- 
gant animals  known  as  Wheel-bearers,  wbich  consti- 
tute the  Class  Botif£RA,  were  the  particular  objects 
of  my  attention ;  bat  the  modes  I  apeak  of  are  eqnally 
applicable  for  ^e  capture  and  examination  dT  the 
Infusoria,  the  Tabdigrada,  and  the  minuter  Ento- 

MOSTRACA. 

I  take  then  a  tube  of  glass — say  one-fourth  of  an 
inch  in  diameter— open  at  both  ends ;  one  extremity 
being  diawn  to  a  point,  so  that  the  oiifiee  iheie  is  not 
more  than  one-sixteenth  wide.  Holding  this  between 

the  fore  and  middle  finger  of  my  right  hand,  with  my 
thumb  iirmly  pressed  on  the  upper  end,  I  dip  the 
tube  into  the  phial  till  the  pointed  extremity  is  dose 
to  the  sediment  Then  I  lift  mj  ihnmb  from  the  top 
for  the  smallest  possible  space,  and  instantly  dose  it 
again.  The  consequence  is  that  a  miuute  quantity  of 
water  has  rushed  in  at  the  lower  end,  carrying  with  it 
a  portion  of  the  floccose  sediment,  mainly  consisting 
of  decajring  vegetable  matter. 
I  now  lift  out  the  tnbe  in  the  same  manner  as  I 

inserted  it ;  and,  laying  tlic  point  on  tlie  top  of  the 
lower  glass  of  the  live-box,  remove  ray  thumb.  A 
drop  of  water  and  sediment  oozes  out ;  and  when  the 
live-box  cover  is  pat  on,  this  drop  is  flattened  out, 
and  the  box  is  set  npon  the  stage  llie  microscope  to 
be  searched  with  a  low  power.  As  soon  as  an  animal  of 
interest  i<?  discovered,  it  must  be  watched  till  it  become 
stationary  (if  in  motion),  when  the  low  power  may 
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ht  qnick^p'  ^xdianged  for  a  higher;  and  the  little 
creatines  stand  i«Teal«d  in  their  glasfr-like  beau^and 
transparency^  and  in  all  their  elegaat  movemeiitB  and 

interesting  instincts. 

One  of  the  first  objects  that  attracted  my  attention, 
when  I  ezAOMned  a  drop  obtained  aftr  r  this  fashion, 
was  a  fine  specunen  of  liie  TeUow  Fhilodine  (PhiUn 
dma  intrina),  with  his  wheels  expanded,  and  rotating 
away  as  if  propelled  by  steam. 

This  is  an  exceedingly  interesting'  animal.  (See 
Plate  XIX.)  It  is  of  a  spindle-Bhape— -that  is,  thick 
m  the  middle^  and  tapering  to  each  end ;  the  lower 
eadxemity  forms  a  sort  of  foot,  capable  of  contraction 
by  a  set  of  telescopic  sheathings,  or  false  joints. 
From  the  lowest  bnt  one  of  these  joints  project  two 
pointed  spines;  and  the  extremity  of  the  foot  is 
divided  into  three  soft;  toes,  whidi  are  oidinaril/ 
sheathed  in  that  joint.  By  means  of  these  toes,  the 
foot  is  enabled  to  secure  ahold  of  the  minute  stems  of 
water-plants,  or  even  to  liold  fast  upon  a  vertical  or 
inverted  sur^Eu^e  of  glass,  from  which  the  body  is  ele« 
vated  in  a  perpendicular  posture,  or  in  one  variously 
inclined  or  curved.  The  npper  parts  are  capable  of 
being  sheathed  in  a  similar  manner.  Above  a  kind 
of  neck  there  is  a  thick  bulging  ring,  surmuunted  by 
two  wheels  of  cilia,  set  side  by  side,  the  waves  of 
which  revolve  with  a  strong  rotatory  motion*  From 
the  neck  projects  a  telescopic  spur  or  tdbe  ;  supposed, 
bnt  withont  snffiisient  ground,  to  be  an  organ  respi« 
ration.  Just  below  this  tube  are  seen  two  minute  red 
specks,  which  are  the  animal's  eyes ;  rudimentary, 
indeed,  and  probably  endowed  with  no  more  of  visual 


Digitized  by  Google 


aoo 


SOTXFB]U« 


power  ihaa,  a  slight  conaciofiiatteffi  of  the  stunnlns  of 
Ught;  Imt  fnmiflhecl,  aoooiding  to  Ehieaberg,  with 

nervoua  ganglions  under  them.  Within  the  upper 
part  of  the  body,  there  is  5*een  an  organ  working  np 
and  down,  and  opening  and  shutting  with  gre^it 
eneigj :  this  was  formerly  supposed  to  be  Ihe  heart, 
hut  it  is  now  known  to  he  the  month,  or  rather  ihe 
enlarged  head  of  the  gullet ;  it  is  of  a  hemispherical 
form,  divided  through  the  middle,  each  half  of  which 
is  furnished  with  two  homy  teeth  placed  across  it ; 
the  tips  of  each  pair  meeting  the  tips  of  the  opposite 
pair,  when  these  singular  jaws  axe  hzonght  into  con- 
tact. The  food  chewed  and  ground  by  this  apparatus 
passes  into  a  slender  canal,  or  tubular  stomach,  which 
is  surrounded  hj  a  cushion-like  mass  of  cells,  com- 
monly coloured  with  the  hue  of  the  food,  and  therefore 
condaded  to  be  connected  with  the  digestiTe  system ; 
probably  serving  the  purpose  of  a  Hyer. 

The  animal,  as  I  have  observed,  is  commonly  seen 
attached  by  the  foot,  with  the  body  erect,  performing 
its  ceaseless  rotations.  K  it  be  touched  or  jarred, 
however,  it  in  a  moment  contracts,  becoming  mnch 
shorter  and  thicker,  assuming  nearly  an  oval  form, 
the  parts  sliding  withm  each  o^er.  The  wheels  have 
quite  disappeared  in  the  same  instant;  the  prominences 
on  which  they  revolve,  the  bulging  ring,  the  spur  and 
the  neck,  having  all  been  in  the  same  moment  with- 
drawn into  the  body.  The  process  is  too  instanta- 
neous to  permit  us  to  see  how  this  is  done ;  but  the 

nnfolding  is  less  rapid  •  and  we  thus  discern  that  there 
has  been  an  involution  of  these  parts.  If  we  watch 
the  shortened  animal,  however,  for  an  instant,  we 


Digitized  by 


I 
I 

I 


f 


Digitized  by  Google 


v.. 


d  by  GoogI( 


rheYellowPtiilodme . 


Digitized  b 


THB  PHILOIDINB,  801 

gball  pemive  that  it  ia  gradnallj  projectmg  its  head 
again  ;  and  presently  a  short,  thick  proboscis  is  seen 

protruding,  together  with  the  spur  or  tube  from  its 
side;  when  the  former  is  thrust  out  to  a  certain  dis- 
tance, in  an  instant  it  turns,  as  it  were,  inside-out,. not 
at  the  tip,  but  at  the  base,  and  the  wheels  are  thus 
exposed  as  before.  These  are  cilia  set  on  prominences, 
arranged  in  two  imperfect  circles,  which  carry  on  per- 
petually-chasing waves  ;  giving  to  the  circles,  espe- 
cially when  a  little  inclined  towards  the  eje,  so  as  to 
display  the  circle,  the  exact  appearance  of  a  crown- 
wheel rapidly  revolving. 

When  the  animal  wishes  to  change  its  place,  it  com- 
monly crawls  along,  like  a  caterpillar,  or  still  more 
like  a  leech.  Having  drawn  in  the  wheels,  but  not 
the  whole  head,  it  bends  down  the  fore  parts  to  the 
surface  on  which  it  is  standing ;  then,  attaching  the 
proboscis  to  it  by  some  means  unascertained,  it  relin* 
quishes  the  hold  of  the  foot,  which  it  then  bends  over, 
in  order  to  take  a  fresh  hold  in  the  same  direction  ; 
thus,  it  slowly  proceeds  by  regular  steps.  It  can, 
however,  swim  or  glide  with  an  equable  motion 
through  the  free  water,  by  the  rotation  of  its  wheels ; 
this,  however,  is  not  quickly  performed. 

The  specimen  examined  was  not  more  than  3^th  of 
an  inch  in  height  when  fiilly  extended,  and  only  -^th 
when  rotating,  as  I  have  figured  it  in  the  Plate.  It 
is  therefore  scarcely  discernible  by  the  unassisted  eye ; 
yet  it  may  be  considered  as  a  rather  large  example  of 
HoTiFERA.  The  whole  body  was  of  a  clear  trans- 
parent-yellow when  viewed  by  transmitted  light,  with 
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Itoth  the  Buperior  and  inlbrior  extrenuties  eolovileas. 
When  lefleetad  light  was  brought  to  bear  npon  it, 

liowever,  it  became  an  object  of  great  beauty.  The 
citron-hue  became  positiv^e,  and  brilliant,  separated 
abruptly  from  the  translaoent  portions;  while  the 
wh(^e  amnud  tock  a  moat  sparkling  appeatance^ 
reflecting  the  lays  of  light  ftom  Tftrious  points  of  its 
surface,  as  if  it  had  been  carred  out  of  a  precious 
stone. 

Plate  XIX.  represents  a  specimen  of  Pkilodina  ci- 
trwa  greatly  magnified,  fiillj  expanded  and  rotating, 
and  viewed  so  as  to  expose  the  doraal  aspect 

The  water  wa  s  thickly  tenanted  by  an  excessively 
nimble  and  restless  little  creature,  one  of  the  In- 
FU80BIA,  of  the  genus  JStyhn^chia*  It  is  covered 
by  an  oval  glassy  plate,  like  the  baek  of  a  Tor^ 
toise,  convex  above  and  concave  b^ieath ;  and  this 
latter  surface  is  beset  with  many  stout  pointed 
spines,  some  of  which  are  curved,  and  others 
straight.  These  animals,  which  were  excessively 
nnmexons»  darted  about  very  inegnkurly,  with  a 
bobbing  motion ;  rarely  going  far  m  one  duection, 
but  shooting  a  short  distance,  and  then  instantly 
receding,  turning  short  round,  and  starting  hither  and 
thither  so  fitfully,  that  it  was  difficult  to  get  a  fair 
sight  of  their  fonn  or  stractme.  The  margin,  and 
also  an  obliqne  dit  which  xepieeents  the  monih,  are 
ftinged  with  cilia.  On  the  vibration  of  these  depends 
the  darting  motions ;  but  the  funny  little  creature 
creeps,  like  a  moose,  along  the  stems  of  Qmferva^  and 


Digitized  by  Google 


THB  OOXMOW  imiL-BBABBlL  308 


tmat  tlto  ttloDui  of  floeoose  matter,  by  nens  of  its 

curved  spines,  which  it  uses  as  feet,  with  great 
rapidity. 

While  1  was  amusing  myself  witli  these,  I  observed 
a  qtramen  of  tbo  Common  Wkeel*bear«r  (Boiiflur 
ffufymta)  rear  up  his  long  and  slender  form,  and  pre- 
sently throw  out  his  double  wheel,  and  commence  his 
rapid  pTi"atioTis.  This  belongs  to  the  same  family 
as  the  Philodine ;  the  principal  technical  distinction 
being  the  position  oi  the  crimson  eye-specks.  He 
was  TBiy  acth«>  Tory  Impatient  of  being  touched ; 
and  as  the  Styhn^d^a  were  every  moment  intruding 
upon  him,  he  was  continually  contracting  aiul  ex- 
tending; no  sooner  having  his  wheels  fairly  set  a- 
going,  than  in  an  instant  he  had  to  furl  them,  take  in 
his  lofly  gear,  and  pat  all  snug  under  hatches.  I 
win  do  htm  the  justice,  however,  to  say,  that  he  was 
as  rapid  in  opening  as  in  closing  his  apparatus  ;  and 
that  with  a  perseverance  that  all  the  rude  assaults  of 
his  neighbours  could  not  wear  out.  Pxeaently  another 
of  the  same  species  threw  himself  across  the  Ibrmer ; 
and  thus  I  had  two  spedmens  within  reach  of  the 
smoke  from  each  other's  funnels.  Bodi  were  some- 
what vagrant ;  for  though  they  cannot  display  their 
gyratory  motions  to  advantage  except  they  cast 
anchor,  by  means  of  the  deft  extremity  of  the  foot, 
yet  they  fteqnently  change  their  ]^ace;  and  this 
my  specimens  performed  with  so  mnch  rapidity  as  to 
employ  all  my  skill  to  keep  them  withiu  the  field  of 
view,  or  to  follow  them  up,  when  they  had  slipped 
ont  before  I  could  move  ^e  stage.  As  they  were 
alike,  I  shall  speak  of  but  one.   When  moved,  he 
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would  thiow  bimself  in  all  directions,  his  foot  being 
the  centre  of  a  dide  which  hit  head  deaciibed»  his 
wheels  going  all  the  time  yigotooillj :  all  on  a  sudden 

he  would  stretch  himself  out  laterally,  bend  down  his 
head,  then,  letting  go  his  hold,  draw  up  his  foot  by 
a  rapid  contraction  of  his  hody,  take  a  fresh  hold, 
again  stretch  out  and  draw  up  his  foot^  yexj  much 
like  a  worm,  making  headway  yery  fast;  or  some* 
times  he  would  let  go  with  his  foot,  and  shoot  away 
in  a  straight  line  through  the  free  water,  with  a  gliding 
motion  ;  and  1  had  to  search  for  hira  in  a  distant  part 
of  the  live-box ; — ^no  easy  operation. 

A  little  cannine  having  been  added  to  the  drop 
under  examination,  I  proceeded  to  watch  the  result 
It  was  not  many  minutes  in  disseminating,  wliicli 
was  aided  doubtless  by  the  cihary  action  of  this  and 
the  other  numerous  animalcules  iu  the  drop.  As  the 
particles  of  cannine  approached  and  inyolved  the 
B€^er^  they  produced  a  most  charming  spectacle. 
Their  opacity  and  number  rendered  very  perceptible 
the  currents  caused  by  the  ciliary  wheels,  as  they 
were  whirled,  in  swift  circles  or  vortices,  about  the 
creature's  head ;  both  streams  being  carried  to  a  point 
in  front  of  the  centre  of  the  head,  where  there  is  a 
notch  in  the  outline.  Here  the  particles  of  both 
currents  met;  and,  being  accumulated  as  in  a  fuuncl, 
poured  out  in  a  dense  and  continuous  stream,  which 
diffused  itself,  at  some  distance,  througli  the  surround- 
ing fluid,  to  be  again  drawn  into  the  vortex  of  the 
wheels.  This  was  a  beautiful  and  astonishing  sight ; 
and  I  can  compare  the  appearance  to  nothing  else 
than  the  stream  of  dense  smoke  that  pours  out  firom 
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the  funnel  of  a  steamer,  and  lies  along  the  air  in  an 
nndolating  Hne  of  yarjing  iliidaiess,— onlj  imagining 

the  smoke  to  be  deep  crimson  instead  of  murky  black. 

Some  of  the  carmine  was  swallowed  ;  and,  after  a 
little  while,  its  presence  was  manifest  within  the  body ; 
rendffling  Terjr  distinct  the  alimentary  caDal,  which, 
like  a  crimson  thread,  oommehcing  just  below  the 
jaws,  terminated  in  an  oval  sac  at  the  base  of  the 
foot  Its  course  was  slightly  tortuous  ;  an^l  the  crim- 
son contents  were  not  visible  in  immediate  contact 
with  the  jaw-head,  nor  did  it  extend  quite  to  the 
stomach-sac,  liiongh  the  latter  was  ixdl  of  the  pig* 
ment  The  canal  is  snrronnded  by  a  thick  cellular 
mass,  of  a  yellowish  tinge,  and  perfectly  transparent. 
The  jaws  resemble  those  of  Philodina.,  and,  like  them, 
work  vigorously,  opening  and  shutting ;  not,  however, 
equally,  but  opening  at  the  lower  extremity,  while 
ibe  upper  edges  remain  nearly  in  contact  On  a 
rounded  proboscis,  just  below  the  indented  outlet  for 
the  ciliary  currents,  are  situated  two  minute  red  eyes. 

The  mode  in  which  the  wheels  are  expanded  is  the 
same  as  in  Philodina,  A  sort  of  truncated  pioboscis, 
on  which  the  eyes  are  situated,  is  thrust  out  more 
and  more,  until  in  a  moment  it  seems  to  be  turned 
insidt -out,  and  the  wheels  are  expanded  and  working 
energetically.  This  sight  always  surprises  and  de- 
lights ;  the  suddenness  of  the  evolution,  the  rapidity 
with  which  it  is  completed,  the  instant  change  in  the 
water  produced  by  the  whirling,  and  the  contrast 
made  by  the  broad  wheels  to  tlie  narrow  case  in 
which  they  were  enclosed — all  strike  the  mind,  even 
afiber  it  has  been  many^times  witnessed. 
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A  Becoad  mode  of  eximmatioB  ni  to  cat  off  a  few 
of  the  filaments  of  some  waler^plent ;  aod»  piittmg 
ihem  into  llie  liTe-booi:,  not  too  deneely,  lesNsli  them 
with  a  low  power  for  sncli  animals  as  axe  stationary 
on  them,  or  such  as  make  them  their  hunting- 
ground. 

Of  the  latter  sort  is  the  elegant  Whip*tail  {MaaU' 
goeerea  earinaia),  one  of  tiie  most  exquisite  of  the 

ROTiFERA,  which  swajs  to  and  fro  on  the  point  of  its 
long  spine-like  foot ;  displaying  its  long-oval  body  of 
Grystalline  clearness,  and  its  curious  dorsal  crest  or 
fin*  So,  too,  is  the  little  Furmdaria  gxbba,  that  grabs 
np  and  down  the  stems  of  Coaiifiirva  and  other  plants; 
qttartering  the  ground  with  great  legolarity  and  p^- 
severance,  rooting  all  the  while  with  its  indefatigable 
muzdie  in  the  floccose  sediment  that  accumulates 
there*  Plen^  of  prej  it  secuies  in  this  way ;  its 
jaws  are  perpetually  nibbling ;  and  we  diseem  from 
time  to  time,  through  its  transposent  intagnmenta,the 
evidences  of  its  feast,  in  the  empty  shells  of  NainculcB 
and  other  Diatoms,  that  it  has  swallowed,  and  that 
lie  in  its  distended  viscera. 

But  perhaps  more  inteiesting,  beeanse  more  snlject, 
firom  their  fixity,  to  our  full  and  lamely  ezamtnar* 
tion,  are  those  that  are  attaeked  to  the  plants.  I 
refer  to  the  Tubicolous  Rotifera,  which  inhabit  a 
cylindrical  case,  or  tube  formed  by  themselves,  at- 
tached by  its  lower  end  to  the  stem,  and  open  at  the 
summit;  from  whioh  the  animal  protnidSes,  when  it 
would  exereise  its  aotive  instinofta,  and  into  whieh  it 
jcitires  for  repose  from  labour,  or  for  refuge  from  alarm. 

Of  this  sort  I  £o\md  a  notable  example  in  the 
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BeantiM  Floscnle  {FloBoulcaria  omoto),  which  I 
have  re  presented  in  Plate  XX. 

This  also  must  be  ranked  among  the  most  elecrant 
forms  of  the  Class.  I  find  it  adhering  to  the  iingers 
of  the  MyriophyUum  in  some  numbers.  Within  a 
qrlindrical  tabe»  80  6hnj  that  it  is  with  the  utmost 
difficnlly  that  it  can  he  detected,  is  ensconced  this 
beautiful  creature.  When  contracted,  the  body  is 
oval,  tapering  to  a  muscular,  but  colourless  foot, 
Bhrunken  into  numerous  close-set  annular  wrinkkSy 
whereby  its  substance  is  thickened,  displaying  many 
longitudinal  muscles  through  its  length,  by  which  it 
is  extended.  From  the  sommit  of  the  head,  where 
the  margins  of  an  orifice  are  drawn  together,  forming 
a  puckered  end,  arises  perpendicularly  a  thick  pencil  of 
very  fine  long  hairs :  when  quite  contracted,  this  brush 
is  cylindrieal  in  form ;  but  ss  the  animal  protrudes,  tbs 
pencil  gradually  becomes  divergent,  until  the  orifice 
bursts  open  and  discovers  its  real  character.  The 
mouth  is  now  ppfu  to  he  expanded  into  abroad  mem- 
branous tiower-hke  cup,  with  tive  pointed  wings  or 
petals,  the  end  of  each  being  smrraounted  with  a 
rounded  knob.  From  this  Imob  proceed  the  hairs, 
which  are  very  numerous,  exceedingly  slender,  and 
diverging  in  the  most  elegant  manner  in  form  of  a 
star  ;  the  central  rays  being  long,  and  diminishing  in 
length  on  each  side.  When  the  pencil  of  united 
tufts  is  in  the  process  of  expansion^  the  hairs  haye  a 
wavy,  quivering  sort  of  motion ;  but  when  expanded, 
they  remain  perfectly  motionless.  Ehrenberg  does 
not  seem  to  have  understood  this  animal :  this  is  not 
a  rotatoiy  organ ;  yet  there  is  a  rotation ;  the  parti- 
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des  of  floating  matter  revolving  in  a  perpendicnkr 
oraly  within  the  month  of  the  disk.  Hoice^  I  con<* 
dude  that  the  rotatory  dlia  are  Bet  on  the  inner  snr- 

face  of  the  ^isk.  The  whole  body  appears  lined 
with  a  yellowish  vascular  membrane,  which  does  not 
extend  up  to  the  petals,  but  terminates  at  the  neck 
with  a  free,  Teij  mobile  edge,  forming  an  irregular 
opening,  the  ontUne  of  whieh  is  constantly  changing 
by  the  contraction  and  expansion  of  the  raembiauc. 
The  opacity  of  this  lining  renders  it  difficult  to  re- 
solve the  viscera ;  but  we  sometimes  discern,  situated 
near  the  middle  of  the  body,  a  pair  of  jaws  of  two 
teeth  each,  mnch  resembling  the  claws  of  a  crab. 
These  cause  their  points  to  approach  and  recede  with 
considerable  constancy :  occasionally  resting.  These 
organs  are  placed  in  the  midst  of  a  great  stomachal 
sac,  commonly  ^ed  with  a  yellow-brown  or  green 
mass  of  digesting  food;  and  below  this  is  another 
sac, — ^the  intestinal  canal.  Ehrenberg  speaks  of  an 
cesophageal  head  above  the  jaws ;  but  I  can  see 
nothing  of  the  kind ;  and  incline  to  think  he  may  have 
mistaken  the  ever-contracting  opening  of  the  lining 
membrane  for  one.  Carmine  and  indigo  diflnsed  in 
the  water  were  not  taken  into  the  body;  bat  I  saw 
a  Monad  whirled  down  the  centre  of  the  mouth  by 
the  ciliary  vortex,  glide  through  the  orifice  of  the 
membranous  lining,  and  pass  obliquely  across  to  the 
jaws,  which  worked  npon  it  for  a  few  seconds,  after 
whidi  it  passed  down  into  the  lower  part  of  the 
stomach.  Seeing  this,  I  put  to  it  a  drop  of  water 
containing  several  Monads ;  three  or  four  were  soon 
engulphed,  whirling  in  the  vortex,  but  none  were  swal- 


Digitized 


r 


The  Bcauuful  Floscule 

Google 


THE  FLOSCULE, 


809 


lowed,  nor  passed  the  memT)rane ;  but  this  seemed  to 
reject  them,  pushing  up  two  lips  when  thej  touched 
it :  at  length,  bjr  a  Buddea  contraction,  the  animal 
drew  itself  forcibly  away  from  them,  leaving  the 

Monads  far  above ;  after  which  it  remained  for  some 
time  closed.  The  foot  is  very  long  when  extended, 
reaching  almost  to  the  mouth  of  the  tube ;  the  swell-* 
ing  near  its  base  is  not  always  apparent,  sometimes 
merging  into  the  body.  The  hyaline  disk,  when  ex* 
panding,  appears  circular,  and  the  knobbed  points 
arc  pushed  forth  from  within  its  edge  hy  a  partial 
inversion. 

The  manners  of  this  individual  were  by  no  means 
slaggtsh :  it  was  sensitive  to  alarm,  retracting  itself 
often  with  sudden  force,  not  only  on  any  jar  or  shock, 

but  apparently  without  any  cause,  except  perhaps  the 
contact  of  some  minute  bodies  in  the  water.  But 
no  sooner  was  it  contracted,  than  it  instantly  began 
again  to  extend,  protirading  its  flower-like  disk  without 
delay;  nor  was  it  more  slow  in  this  than  the  gene-* 
rality  of  IloTiFERA.  The  motions  of  the  jaws,  and 
the  contractions  of  the  membranous  lining  (and  of 
.  the  walls  of  the  body,  especially  of  the  neck,  corres^ 
pondently),  were  also  continued  with  considerable 
constancy. 

The  enveloping  tube  is  so  hyaline,  that  unless  one 
looked  for  it,  it  would  certahiiy  not  be  seen,  even 
with  the  closest  scrutiny,  and  the  most  careful  ad'* 
justment  of  light  and  focus ;  its  refractive  power  is  so 
nearly  that  of  water,  that  the  outline  can  only  now 
and  then  be  caught  as  an  evanescent  line.  By  the 
admix  Luic  of  indigo,  however,  it  becomes  more  mani- 
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feat ;  only  as  an  oblong  paraUelogiaiiiy  dear  of  coIouTi 
however,  without  any  dittinet  outline.    Hiere  it 

evidently  no  organic  connexion  between  it  and  the 
inhabitant.  It  ia  a  thick  gelatinous  excretion  from 
the  bodjy  thrown  off  In  sueoesBiye  rings ;  and  hence 
the  lower  parta  are  the  more  dense,  the  aanmiit  or 
edge  being  so  attenuated  as  to  melt  imperceptibly  off 
into  the  surrounding  water,  iu  old  specimens  tlie 
tube  is  sometimes  more  distinct,  owing  to  the  en- 
tanglement of  flocco3e  atoms,  small  Diatoms,  and 
other  floating  mattm,  in  its  viscid  snr&oe. 

In  other  individuals,  the  functions  of  reproduction 
were  active.  The  ovary  is  a  large  clear  organ,  filling 
the  ventral  portion  of  the  visceral  cavity,  and  forcing 
the  digestive  organs  backward,  as  it  develops  the  ova» 
These  at  first  appear  as  dear  spherules,  each  with 
a  nucleus;  but  tiiey  snccessiyely  mature  into  soft 
white  eggs  of  comparatively  large  size,  and  ate  dis- 
charged one  by  one  into  the  tube.  They  aie  now  of 
a  determinate  figure,  each  being  enclosed  in  a  long- 
oval  calcareous  shell,  like  those  of  a  bird.  Some- 
times as  manj  as  nine  maj  be  seen  within  the  tube 
at  (moe. 

After  several  hours,  the  egg-shell  bursts,  and  the 
infant  Jbloscule  makes  its  appearance.  It  is  a  white 
cylindrical  maggot,  blunt  at  the  firont  end,  with  a 
oentral  oiifice,  whence  protrades  a  short  brash  of 
cilia;  but  Ihe  margins  are  capsble  of  unfolding^ 
when  llie  cilia  are  seen  to  form  a  whorl  around 
the  truncate  summit,  Bwiftly  rotating.  The  margin 
soon  begins  to  bud  lorth  the  little  knobs,  aroun4 
which  the  cilia  aie  gathered;  these  quickly  increase 
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iii  lengtlii  and  the  angalar  flawer-Iike  disk  giadnaDj 
fonns.   Meanwhile,  the  little  creature,  whidi  was 

at  first  free,  attaches  itself  by  its  hinder  end,  and 
assumes  the  conditions,  as  well  as  the  form,  of  the 
parent.  The  tube,  however,  is  not  discernible  till 
adult  age ;  tboagh^  deubtiess,  it  begins  to  be  ezcxeted 
early* 

Two  red  ey^s  are  risible  in  tbe  back  part  of  the 
neck  in  the  young  animal:  tliese  ordhiarily  disappear 
in  the  adult ;  but  I  have  occasionally  met  with  speci- 
mens, apparently  of  full  age,  in  which  they  were  still 
plainly  visible.  In  the  specimen  winch  I  h&re  lepre^ 
sented,  ihey  came  oat  with  beantifdl  brilliancy  nnder 
reflected  light, — tlxe  be^t  test  of  tlie  prebciice  of  tlinac 
organs. 

The  beautiful  Floscule  is  ordinarUy  about  -^\th  of 
an  inch  in  height;  bat  I  have  seen  individoals 
wbich  were  twice  as  higk  as  tiiis.   I  do  not  indode 

the  hairs  of  the  disk  in  the  measurement,  but  these 
are  of  great  length  ;  1  have  traced  them  to  the  extent 
of  ^d  of  an  inch,  without  any  certainty  of  their 
terminating  there. 


Plate  XX.  represents  Flotteuhria  amaieh  viewed 

as  an  opaque  object  by  reflected  light,  and  magnified 
220  diameters.  It  is  seen  in  lateral  aspect,  -with  the 
disk  expanded,  in  the  act  of  swallowing  a  Monad. 
The  red  eye  is  seen  in  the  nape»  jost  bdow  the  level 
of  the  vascular  membrane;  the  stomach  and  intes* 
tine,  filled  with  green  and  yellow  animalcnles,  is 
shown  beiiind,  and  the  ovary  is  occupied  by  a  large 
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%vliite  ovum  maturing.  Two  eggs  are  already  depo- 
sited, and  are  seen  in  the  interior  of  the  txanBioceat 
tabe,  adhering  to  the  foot. 


Nor  was  the  Floscule  tlic  only  example  of  a  Tubi- 
colitus  Wheel-bearer  that  I  foiuid  on  this  prolific 
'Weed.  Some  of  the  segments  of  the  mueh-divided 
leayeB  weie  studded  with  the  dark  and  conspicnons 
tabes  of  MeUoeHa  ringem.  This  animalcnley  though 
still  minute,  is  considerably  larger  than  the  preceding ; 
since  the  cases  are  distinctly  visible  to  the  unassisted 
eye,  their  opacity  aiding  their  detection. 

Interesting  as  being  one  of  the  first  Botifeba  ever 
observed)  if  not  the  yety  first  (since  it  was  described 
by  Leenwenhoek  as  early  as  1703),  it  is  still  more 
attractive  because  of  its  curious  faculties,  ri\  ailing  in 
its  architectural  instincts  tlie  beaver  and  the  bee.  In 
one  respect,  indeed,  the  Mdictgria  excels  these  indns- 
trions  animals,  since  he  actoally  manufsKstiiies  the 
materials  with  which  he  works.  He  is  a  mason,  who 
not  only  builds  up  his  mansion,  brick  by  brick,  but 
makes  liis  bricks  as  he  goes  on,  from  substances 
which  he  collects  around  him,  shaping  them  in  a 
mould  which  he  carries  upon  his  body* 

Let  me  describe  his  person  first,  and  then  his 
operations.  Imagine,  then,  a  little  tube  about  -g^^th 
of  an  inch  high,  slightly  widening  to  the  top.  It 
Stands  up  from  the  surface  of  the  leaf,  erect,  being 
affixed  by  the  base,  which  is  sometimes  dilated ;  the 
mouth  being  uppermost.  This  tube  is  of  a  dark 
yellowish  or  reddish-brown  hue,  and  is  found  to  be 


Digitized  by 


am 


1 


Googlej 


Plate  m 


Googl 


Digitized  by  Google 


THE  MJEXICERTA 


313 


composed  of  a  multitude  of  round  pellets,  set  very 

regularly  in  a  sort  of  mosaic,  apparently  agglutinated 
by  a  cement  insoluble  in  water. 

But,  while  we  gaze,  a  curious  object  is  slowly  pro- 
truding from  this  tube.  A  complicated  mass  of 
transparent  flesh  appears^  involved  in  many  folds, 
displaying  at  one  side  a  pair  of  hooked  spines,  and 
at  the  other  two  slender  truncate  processes  projecting 
horizontally.  As  it  exposes  itself  more  and  more, 
suddenly  two  large  rounded  disks  are  expanded, 
aroimd  which  at  the  same  instant  a  wreath  of  cilia 
is  seen  performing  its  surprising  motions.  Often  the 
animal  contents  itself  with  this  degree  of  exposure ; 
but  sometimes  it  protrudes  farther,  and  di.splnys  two 
other  smaller  leaflets  opposite  to  the  former,  but  in 
the  same  plane^  margined  with  cilia  in  like  manner. 
The  appearance  is  now  not  imlike  that  of  a  flower  of 
four  unequal  petals;  from  which  resemblance,  Lin- 
nseus,  who  compared  it  to  a  ringent  labiate  corolla, 
gave  it  the  trivial  name  rtttgens,  by  which  it  is  still 
known.  On  each  petal  we  see  a  white  Hne,  probably 
a  nervous  thready  running  parallel  with  tiie  margin, 
to  which  many  short  lines  radiate  from  it.  (See 
Plate  XXI.) 

But  the  eye  is  involuntarily  drawn  from  the  petals 
themselves  of  this  living  flower  to  the  beauty  of  the 
couising  cilia  t  these  appear  to  chase  each  other  in 
ceaseless  race  along  the  margin,  running  down  and 

up  the  sinuous  divisions  of  the  petals ;  now  relaxing, 
now  refreshing,  their  speed.    This  progression  of  the 
ciliary  waves  is  now  well  understood ;  but  while  we 
.  gaze  upon  theniy  we  And  it  easy  to  forgive  the  error 
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of  Colombo  and  Datrochet,  who  maintained  that  the 
teeth  actiudlj  lan  aioimd  the  margin  of  the  stationaij 
wheel. 

Below  the  large  petals,  on  the  'ventral  aspect,  and 
juat  above  the  level  of  the  projectiug  auteimaj,  is  a 
small  circular  disk  or  cavity,  within  the  margin  of 
which  a  rapid  rotation  goes  on.  ThLs  little  organ 
I  can  compare  to  nothing  so  well  as  to  one  of  those 
circnlar  ventilatoiB  which  we  sometimes  see  in  one  of 
the  upper  panes  of  a  kitchen-window,  running  round 
and  round,  for  the  cure  of  smoky  chimneys. 

It  was  not  on  the  present  occasion  that  I  iirst 
observed  the  manner  in  which  the  MeUoeria  con* 
structs  its  tube*  Nearly  five  years  ago  I  witnessed 
this  operation,  and  discovered  its  connexion  with  the 
singular  little  ciliated  cavity  below  the  petals.  The 
observations  then  made  I  published  in  the  Trans- 
actions of  the  Microscopical  Society,  from  which  I 
now  abridge  them. 

When  folly  expanded,  the  head  is  bent  back  at 
a  right  angle  to  tlie  body,  so  that  the  disk  is 
placed  nearly  perpendicularly,  instead  of  horizontally ; 
the  larger  petals,  which  are  the  frontal  ones,  being 
above  the  smaller  pair.  Now,  below  the  larger  petals 
(that  is,  on  the  ventral  side)  there  is  a  projecting 
angnlar  chin,  which  is  ciliated;  and  immediately 
below  this  is  the  little  cup-like  organ  in  question. 
It  appears  to  form  a  small  hemispherical  cavity,  and 
is  capable  of  some  d^ree  of  projection,  as  if  on  a 
short  pedicle.  On  my  mixing  carmine  with  the 
water,  the  course  of  the  dlliary  cnrrent  was  readily 
traced,  and  formed  a  fine  b]jectacle.    The  particles  . 
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are  liurlud  round  the  margin  ot  llie  disk  laiul  tliey 
pass  oii'  iu  front  through  the  great  sinus  between  the 
larger  petals.  If  the  pigment  be  abundant,  the  doudj 
tonent  for  the  inoBt  part  mahes  off,  and  prevents  our 
seeing  what  takes  place ;  but  if  the  atoms  be  few,  we 
see  them  swiftly  glide  along  the  facial  surface,  follow- 
ing the  irregularities  of  outline  with  beautiful  pre- 
cision, dash  round  the  projecting  chin  like  a  fleet  of 
boats  doubling  a  bold  headland,  and  lodge  them- 
selves  cme  after  another  in  the  little  cnp-Uke  receptacle 
beneath.  The  action  of  the  cilia  which  perform  this 
transport  is  clearly  seen  ;  and  I  believe  that  they  are 
continuous  from  the  great  sinus  to  the  cup.  The 
contents  of  the  cup  are  whirled  round  with  great 
rapidity ;  and  it  was  while  looking  at  this  spectacle» 
that  the  notion  occurred  to  me  that  the  pellets  of  the 

case  migiiL  be  prepared  in  this  receptacle. 

I  now  watched  the  animal  witii  eager  expectation, 
and  presently  had  the  satisfaction  of  seeing  it  bend 
fbrwaxd  its  head,  as  I  had  expected;  and,  after  a 
second  or  two,  raise  it  again ;  when  I  saw  that  the 
little  cup  had  lost  its  contents.  It  immediately  began 
to  fill  again ;  and  when  it  was  full,  and  the  contents 
were  consolidated  by  rotation,  aided  probably  by  the 
admixture  of  a  salivary  secretion,  it  was  again  bent 
down  to  the  margin  of  the  case,  and  emptied  of  its 
pellet.  This  process  I  saw  repeated  many  times  in 
succession,  until  a  goodly  array  of  dark-red  pellets 
were  laid  upon  the  yellowish  brown  ones ;  but  very 
irregularly*  After  a  certain  number  were  deposited 
in  one  part,  the  animal  would  suddenly  turn  itself 
round  in  its  case,  and  deposit  some  in  another  part 
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It  took  from  two  and  a  half  to  three  and  a  half 
minutes  to  make  aud  deposit  a  pellet.  8ome  of  the 
atoms  of  the  floating  cannine  now  and  then  passed 
down  the  cesophagns  into  the  gizzard,  and  thence 
into  the  stomach ;  "but  these  were  quite  independent 
of,  aufl  unconnected  witli,  the  pellets,  wiiich  were  com- 
posed exclusively  out  of  the  torrent  that  had  passed 
off  the  disk.  0^  one  occasion  the  cap  was  brought 
down  to  the  margin,  hat,  from  some  cause  or  other, 
failed  to  deposit  its  pellet:  it  was  raised  for  a 
iiionu'iit,  and  then  a  second  atlcni^l  made,  which 
was  successful. 

If  the  possession  of  powers  and  £Bkculties  corres- 
ponding to  those  which  in  as  are  the  result  of  reason 
acting  on  experience,  and  producing  contrivance  and 
forethought,  sui'prise  us  so  much  in  the  brute  creation, 
and  exalt  our  ideas  of  the  wisdom  of  the  great  Archi- 
tect, how  much  axe  these  feelings  enhanced  when  we 
find  such  endowments  bestowed  on  an  organism 
whose  whole  body  is  not  larger  than  the  dot  which 
puts  a  period  to  this  sentence.  Surely  the  soul  which 
animates  this  atom  is  even  a  more  wonderliil  example 
of  Divine  power  than  the  inammate  mass  of  the 
planet  Jupiter. 


Plate  XXI.  represents  the  MelicerUtf  as  seen  by 
reflected  light,  showing  the  Tentral  aspect,  magnified 
110  diameters. 


It  may  not  be  uninteresting  that  I  should  enume* 

rate  the  species  of  ltuiiii::K^v  tJiat  I  have  recognised 
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in  this  vicinity,  with  the  localities  from  which  I  have 
obtained  them. 

From  the  Stcu 
1.  Sjncbttta  Baltiea. 

From  KniifhUUm  Pond, 
2.  Philodina  citrina.  4.  Floscularia  onukta. 

9.  Rotifer  ▼algaris.  6.  Melicerto  riogens. 

From  a  Pool  on  the  road  to  KnighUton. 
6.  Syucbflsta  mordax.  7  Enchlanig  deflexa. 

8.  Anurtea  aculeata. 


From  Swtaborough  Pond. 
9.  NotommatAaurita.  1 0.  Noteoa  quadricomis. 

From  the  Marsh  near  HoUoivay  Bridge. 

11.  Purcularia  tribba.  14.  Monocerca  porccllu8(1) 

12.  KoLummata  gii)ba.  15.  bicornis. 

13.  Mastigocerca  carinata.       16.  Euchlanis  hipposideros. 

17.  Cbfetonotiis  inazimin* 


From  the  Marsh  near  the  Abattoir. 
18.  Bxaehionua  BakerL         19.  Anaraaa  sqaamula. 

From  holes  in  the  Bog,  whence  hnll-day  is  dug. 

20.  Flo^ralaria  cornuta.  23.  Euchlanifl  luna. 

21.  Notommata  najaa.  24.  Metopidia  Icpadella. 

22.  Salpina  ventralis.  25.  Anunea  stipitata. 

26.  Pterodiua  patina. 

From  a  Pond  in  Haywood  Lane. 
27.  Chsetonotus  iarus.  28.  Salpina  bicariuata. 
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S  P  0  N  Q  E  S. 

The  Roee-coloured  Sponge— Its  Form — Spicula— Investing  Mem- 
brane—Ex-current — Projectile  Tubes — The  Scarlet  Sponge — Its 
Phenomena — ETidenccsof  Animal  Life — Enumeration  of  Species 
— Crumb  of  Bread  Sponge — Canincled  Sponge — Crust  Sponge — 
Scarlet  Sponge  —  Soft  Scarlet  Sponcfc  — Rose  Sponge  —  Sack 
Sponge  —  Crowned  Sponge  —  Ciuatcr  Sponge  —  iiigid  Sack 
SpoDge— A  Caveat. 

Avgoflt  8t1u 

Ix  the  narrow  Cayem  that  I  have  before  named  No.  1, 
if  we  enter  from  the  north,  striding  across  the  first 
deep  pool  hy  the  aid  of  the  rocky  sides,  we  come  to  a 
shallower  pool  beneath  the  overhanging  wall,  on  the 

right  hand.  In  this  I  found  several  specimens  of  an 
interesting  Sponge,  which  my  friend  Mrs.  Brett  inibrms 
me  was  imtil  lately  unknown ;  she  having  sent  speci- 
mens to  Mr.  Bowerbank,  who  proposes  for  it  the 
specific  name  rosea.  It  is,  however,  somewhat  variable 
in  colour ;  fur  some  of  my  specimens  are  of  a  fine  red- 
purple  hue,  others  are  lilac,  and  others  nearly  white. 
In  form  it  bears  a  close  resemblance  to  JEL  jMrncea^ 
being  an  inerasting  species,  spreading  over  the  rock, 
and  rising  into  well-marked  mamillary  eminences, 
each  of  which  is  perforated  with  a  large  circular 
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orifice.  The  substance  is  spongy;  and  tlie  surface 
undw  a  lens  is  seen  to  bristle  with  numerous  perpen- 
dicular points,  which,  with  a  higher  power,  are  dis- 
covered to  be  acicular  spicula,  projecting  irregularly 
in  small  groups.  To  these  adhere  a  pellucid,  colour- 
less, gelatinous  mrabiane,  which  appears  to  invest  the 
whole  Sponge ;  the  spicula  piercing  through  it,  and 
carrying  it  partially  with  them,  so  that  it  hangs  in 
crescentic  veils  fvovn  orniip  to  group. 

But  what  struck  me  particularly  was  the  relation 
which  this  investment  seemed  to  bear  to  the  excur- 
rent  orifices.  When  the  Sponge  was  newly  gathered 
and  placed  in  a  trough  of  sea- water,  a  strong  intestine 
motion  of  the  fluid  was  presently  visible  with  the 
naked  eye ;  and  this,  with  a  lens,  I  could  readily  trace 
to  a  powerful  and  constant  ejection  from  the  mamil- 
lary orifices.  It  was,  in  fact,  far  more  forcible  than  in 
any  other  Sponge  which  I  had  before  seen.  I  placed 
it  on  the  stage  of  the  microscope,  having  previously 
mingled  a  little  carmine  mth  the  water,  and  was 
pleased  to  see  how  the  water,  leaded  with  the 
atoms  of  pigment,  was  uniformly  drawn  from  all 
suiTounding  parts ;  how  it  rolled  up  tlie  sides  of  tlie 
hill,  and  then  how  it  was  shot  away  perpendicularly, 
like  a  torrent  of  ashes  from  the  crater  of  a  vomiting 
volcano. 

After  I  had  watched  this  process  awliile,  I  removed 
the  Sponge  from  the  contracted  limits  of  the  stage- 
trough,  and  replaced  it  in  a  jar  of  fresh  sea-water  iu 
my  study-window.  In  a  short  time  I  perceived  a 
membranous  tube,  excessively  delicate  and  pellucid, 
projecting  from  the  interior  of  the  mamillary  apertm*e 
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(there  was  but  a  single  perfect  mamina  on  this  speci- 
men'), to  the  height  of  ay)out  a  line.  Its  shape  was 
semi-eUipticai,  for  the  extremity  was  contracted  to  a 
circalar  orifice,  aboat  half  the  diameter  of  the  tabe. 
This  appeared  to  be  onlj  a  continuation  of  the  common 
gelatinons  investiture  of  the  Sponge,  and  bore  a  few 
of  the  Rcicular  spicnla  imbedded  in  its  sul>stance, 
especially  towards  its  base,  yet  not  so  thickly  as  to 
materially  interfere  with  its  translncency.  It  was  not 
sensitive,  for  it  did  not  shrink  when  touched  under 
water;  but,  on  being  removed  from  the  vessel,  the  tube 
shrivelled  away  so  as  to  be  invisible  when  again 
examined,  though  only  a  second  or  two  had  elapsed. 
It  appeared  again,  however,  in  a  few  minutes ;  but  was 
very  small  at  first,  and  closed  at  the  extremity,  by  the 
contraction  of  tlie  BidcS. 

A  phenomenon,  quite  similar  to  this,  I  have 
observed  in  some  other  Sponges.  A  specimen  of 
JTcdichandna  eanffuiwsa,  which  I  have  kept  for  some 
months  in  a  marine  tank,  has  the  property  of  pout- 
ing out  a  clear  colourless  membrane  of  exceeding 
delicacy. 

When  carefully  watched  under  a  power  of  70  dia* 
meters,  this  brilliant  species  exhibits  the  following 

appearances.  At  first  we  discer?i  an  uneven  surface, 
with  little  eminences  here  and  there,  like  hills  in  an 
undulating  country.  A  great  number  of  very  slender 
glassy  rods  (spicula)  project  at  various  angles  from  the 
snrfiiee,  perfectly  straight,  equal  in  thickness  in  every 
part,  with  bliuit  tips.  Webs  of  the  investing  mem- 
brane cling  around  the  bases  of  these  rods,  and  are 
a  little  elevated  with  them. 


Digitized  by  Google 


THE  SCARLET  SPONGE, 


321 


Presently  from  one  and  another  of  the  liillocks  a 
round  bladder  is  seen  pushinnr  out,  which  gradually 
lengthens,  nntU  it  becomes  ellipticaL  It  is  composed 
of  a  clear  gelatinons  membrane^  excessiyely  subtile, 
with  a  yellowish  granular  film  spread  irregularly  over 
its  surface.  Orifices  are  now  perceived  in  the  rounded 
tip  of  the  bladder ;  the  formation  and  increase  of  which 
are  so  Tery  gradual  as  to  defy  detection,  except  by  the 
result.  There  may  be  from  two  to  half-a-dozen  of 
these  openings,  difTering  in  size,  and  quite  irregular  in 
position,  with  relation  to  each  other,  but  all  near  the 
extremity  of  the  bladder.  They  have  invariably  a 
wellnlefined  outline,  which  is  always  rounded  in  every 
part,  except  where  two  contiguous  ones  are  divided  by 
a  slender  thread  of  the  common  membrane,  in  which 
case  the  two  form  the  halves  of  a  circular  or  ovate 
figure*  These  orifices  slowly  alter,  increasing  or 
diminishing ;  sometimes  a  minute  one  appears  at  the 
margin  of  a  large  one,  augmenting  at  the  expense  of 
the  latter,  until  the  dividing  film  stretches  across, — a 
narrow  straight  isthmus  between  two  lakes  of  equal 
dimensions.  Sometimes  the  whole  bladder  wrinkles, 
and  partially  collapses  into  a  rugose  column,  and 
then  slowly  distends  again,  when  the  openings  are 
seen  as  they  were  before.  The  appearance  of  the 
clear  ^^leMiius,  and  the  changes  of  the  orifices,  resemble 
closely  the  ^'sarcode**  or  gelatinous  flesh  of  the 
Amceba,  and  the  constant  changes  of  figure  which 
that  Protean  Infusory  undergoes  ;  only  that  here  the 
process  of  alteration  is  more  imperceptible* 

The  efferent  stream  pours  out  at  each  of  these 
orifices,  canying  with  it  itjucal  matters  iiom  the 
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interior,  and  any  light  floathio:  atom^  that  may 
be  in  the  vicinity ;  as  I  saw  with  beautiiul  distinct- 
nes^y  hj  making  the  stmonnding  crater  slightlj 
tnrbicL 

On  my  touching  the  bladder  with  the  point  of  a 

needle,  it  at  once  shrank  up  into  a  wrinkled  column, 
but  did  not  retract,  and  presently  distended  again. 
TkuBf  the  common  atatement  that  in  the  Spongea 
contact,  however  rode,  excites  no  moyement  or  con- 
traction, wliicli  might  indicate  its  being  perceived,"  ♦ 
was  not  in  this  case  verified.  On  flie  contrary,  the 
specimen  exhibited  veiy  distinctly  those  character* 
iatica  of  animal  life^-T-senaibility  to  touch,  and  i^ntar 
neona  movements. 

On  my  examining  the  same  specimen,  after  some 
four  or  five  days,  during  which  it  had  been  kept  in  a 
small  Aqnarium,  free  from  all  disturbance,  I  found  the 
protruding  bladders  veiy  much  more  developed.  They 
now  formed  cylindrical  erect  tubes  no  thicker  than  a 
hocr's  bristle,  but  from  -j^th  to  ^th  of  an  inch  in 
height,  with  a  single  orifice  at  the  extremity,  whence 
a  strong  current  was  issuing.  Hence  I  info  that  the 
numerous  small  round  openings  gradually  become 
fused  into  one,  and  that  tlie  protrusion  of  the  oval 
mcnjl  rane  varies  in  degree  according  to  the  state 
of  disturbance  or  repose  ib  which  the  Sponge  is 
subject 

As  the  Sponges  are  particularly  abundant  in  the 
caverns,  and  on  the  rocks  of  the  north  side  of  the 
Island,  perhaps  you  will  not  think  it  out  of  place  if  I 
just  enumerate  such  as  I  have  observed;  mentioning 

*  Jones'  Anim.  Kingd. ;  12. 
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the  more  obyions  cbftracterB  by  whicb  thej  may  be 
recognised  and  distinguished. 

1.  Perhaps  the  most  common  is  Halichoiidria 
pamcea,  the  Crumb-of-bread  Sponge.  This  is  of  a 
dull  brownish  yellow,  wooUy  in  texture,  spreading 
over  the  surfieuse  of  the  rocks,  in  patches  of  no  definite 
shape  or  dimensions ;  some  specimens  mcasurinsr  less 
than  an  inch,  others  five  or  six  inches,  in  diameter. 
It  rises  into  little  conical  hillocks,  about  half  an  inch 
apar^  on  an  average :  these  ave  firom  one-eighth  to 
(me-sixth  of  an  inch  in  height,  and  commonly  one- 
fourth  in  diameter  at  tlicir  base ;  but  they  merge  so 
gradually  i^to  the  separating  valleys,  that  they  cannot 
be  individoallj  defined.  Every  hillock  is  terminated 
by  an  orifice,  about  a  line  in  diameter,  which  is  the 
mouth  of  a  dischaiLriiig  canal;  and  through  these 
mouths,  when  the  bponge  is  in  healthy  action,  cur- 
rents of  water  are  poured  forth,  as  I  have  just  de- 
scribed. No  visible  current  passes  inward ;  but  as  the 
outgoing  stream  is  continuouB,  at  least  for  lengthened 
periods,  it  is  manifest  that  the  water  must  pa^s  into 
the  interior  in  quantity  correspondent  with  it.  It 
doubtlees  enters  through  the  innumerable  minute 
pores  which  stud  every  part  of  the  aur&ce ;  thus  per- 
meating  the  whole  substance.  When  it  has  parted 
with  its  oxygen,  and  thus  revivified  the  living  gelati- 
nous flesh  that  clothes  every  fibre,  it  gradually  gathers 
into  canals,  which  unite  into  laxger  <shannela,  saad  at 
length  vomit  forth  their  streams  from  the  elevated 
mouths  of  the  little  hillocks:  just  as  the  rains  and 
dews,  falling  noiselessly  and  unobtrusively  over  a  great 
extent  of  country,  collect  in  moantain  springs,  whkh 
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feed  the  livulets  and  brooks,  and  these  in  tlieir  tarn 
unite  into  liTeis,  which  open  on  the  coast  in  broad 
estnaries,  and  send  forth  a  Yolume  of  fresh  water, 

whose  influence  extends  for  milca  ox  leagues  into  the 
ocean. 

2.  Nearly,  if  not  quite  as  abundant  as  the  preceding, 
at  least  in  this  locally  (for  it  seems  to  be  a  local 
species),  is  a  kind  which  has  not  yet  been  described. 
Mr.  Uuwerbank,  however,  has  seen  it,  and  proposes, 
as  I  am  informed,  to  designate  it  by  the  name  of 
H,  earuneula.  In  general  appearaacie  it  is  somewhat 
like  the  former,  bnt  it  rises  into  sharp  irregular  ridges, 
and  is  of  a  bright  orange  colour,  which  arrests  the 
eye  at  once,    it  is,  therefore,  very  conspicuous. 

3.  J£  incru^ana  is  ahK>  a  spreading  Sponge,  of  a 
light  orange  colour.  It  grows  in  large  plump  masses, 
spongy  in  texture,  soft  to  the  touch ;  it  is  rough  on 
the  surface,  but  not  ridgy,  like  jS.  caruncula^  and  is 
altogether  much  more  attractive. 

4.  H,  sangutnea  forms  irregular  paidies  of  a  rich 
vermilion  hue ;  its  surface  is  slimy,  almost  without 
eminences,  and  the  substance  is  usually  so  thin  that, 
on  applying  the  finger-nail  to  it,  it  feels  quite  liard, 
because  so  slight  a  medium  intervenes  between  the 
£nger  and  the  supporting  rock. 

5.  H,  senaia  is  also  a  scarlet  Sponge ;  this  grows 
in  plump  rounded  masses.  At  first  sight  it  is  much 
like  M,  sanguiiiea  ;  but  it  is  sensibly  soft  to  the  touch, 
and  the  coifices  axe  more  regular  and  more  con- 
spicuous. 

6.  H,  rosea  I  have  described  above.  It  is  rather 
rare,  even  here,  and  unknown  elsewhere.   Its  rose- 
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red  or  purple  colour  will  in  general  suffice  for  its 
recognition. 

7.  Grcmtiia  oompreua,  the  Sack  Sponge,  aa  I  have 
before  described,  fomiB  little  white  bags,  flattened 

toother,  from  half  an  inch  to  an  inch  or  npwards  in 
diameter,  with  one  or  more  oritices  seated  on  an- 
gular prominences  of  the  flattened  edge.  It  more 
commonly  grows  on  the  stems  of  Sea-weeds  than  on 
the  rocks. 

8.  G.  ciliata,  the  Crowned  Sponge.  Tliis  forms 
oval,  or  elliptical  bags,  of  whitish  hue,  very  shaggy  in 
texture,  each  with  atenninal  orifice,  which  is  encircled 
by  a  series  of  long  needle^like  spines  of  glassy  sub- 
stance, projecting  nearly  perpendiculaiiy,  but  slightly 
diverging. 

'  9.  G,  botryaideSf  the  Cluster  Sponge,  consists  of 
many  irregular  tubes  of  compact,  but  brittle  white 
substance,  aggregated  together. 

10.  Besides  these,  tliere  is  another  species  of 
Granttay  as  yet  imdescribed;  very  much  like  the 
Sack  Sponge,  but  differing  from  it  in  being  rigid ; 
whereas  that  is  soft,  flaccid,  and  tough. 

I  am  aware  that  the  characters  which  I  have 
assigned  above  to  the  various  species,  do  not  in  all 
cases  agree  with  those  given  by  the  late  lamented 
Dr.  Johnston,  in  his  History  of  British  Sponges.^' 
I  have,  however,  described  them  as  I  see  them ;  trust- 
ing I  have  not  mistaken  the  species.  I  ought  to  acid 
that  my  observations  are  confined  exclusively  to  the 
specimens  actually  growing  on  St  Catherine's  Island. 
This  is  important  to  be  remembered,  because  the  same 
species  is  often  found  to  be  greatly  modified  in  form, 
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colour,  a&d  other  dMracten,  hj  the  Taiying  ctrcmn- 
stanoes  and  conditions  of  remote  localities*   I  haTe> 

moreover,  restricted  myself  to  bucli  obvious  external 
diatinctions  of  form  and  colour,  &c,  as  may  be  deter- 
mined without  microscopical  examination;  which, 
hoveTer,  is  indiipenaable  to  a  critical  diagnoais  of 
species,  and  even  of  genera,  in  Ais  Chss. 
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August  Tides— North  Cosat  of  8tw  Gatheilno's— Hud— Desmanstift 
— Fourth  CaTem-<~BoirerbaD]da^Vftiieiles  of  Habit^Derelop- 
menfc— Prooeis  of  Protrusion— The  Polype— Bundle  of  Sette— 
Tentacle-Bell— Beauty  under  reflected  3Li|^— The  Puqtlo 
Ssbella— Its  Tube — Groim — Tubercles. 

August  9th. 

The  fdU-moon  tides  of  this  month  have  receded 
•  much  farther  than  those  of  July,  leaying  great  tracts 

exposed,  which  I  have  not  before  been  able  to  ex- 
plore. We  can  now  walk  with  unwetted  feet  into 
the  sandj  ooye  on  the  south  side  of  St.  Catherine's, 
and  also  into  that  rocky  one  on  the  north  side ;  both 
of  which  I  have  already  described.  To-day  I  accom- 
panied a  friend  (to  whose  scientific  acquirements  and 
kindly  courtesy  I  have  been  greatly  indebted)  on  a  walk 
round  the  points  of  the  northern  side  of  the  Islands 
It  was  indeed  no  small  exploit  for  a  lady;  for  the  whole 
shore  exposed  at  the  foot  of  these  rocks  is  covered 
with  a  thick  coat  of  impalpable  mud — tlie  piilvemlent 
debris  abraded  from  the  limestone  by  the  action  of 
the  sea;  and  through  this  we  had  to  wade,  to  the 
infinite  defilement  of  our  garments.  However,  in 
one  muddy  pool,  we  found  a  aioble  specimen  of 
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DemaresHu  Uguhk^  s  fine  Sea-weed»  yeij  much 
Tesembling  a  Fern  in  form — resemblance  whicli  is 

enhanced  by  its  membiauous  texture,  and  its  olive- 
green  hue. 

I  fonnd  a  fourth  perforated  Gavem,  yery  &r  ont, 
and  not  a  great  way,  I  should  think,  from  the  ex* 
tremitf  of  the  Islands   It  was,  however,  long,  and 

gloomy,  very  narrow,  the  walls  just  wide  enough 
apart  to  allow  a  person  to  advance.  The  way  is 
difficult,  because  it  is  necessary  to  climb  over  angular 
masses  of  rock  rough  and  high,  which  lie  in  confiosion 
along  the  whole  floor  of  the  passage.  We  cannot 
look  tiiroiigh  it,  because  the  direction,  near  the  middle, 
takes  a  sudden  bend ;  so  that,  to  that  point,  we  grope 
on  in  increasing  darkness.  At  length,  howeyer,  I  saw 
light  before  me,  reflected  from  the  walls  near  the 
open  extremity ;  wlien  I  returned,  having  satisfied 
myself  of  the  penetrability  of  the  passage. 

The  pleasure  of  the  exploration  was,  however,  all 
of  interest  that  I  had  in  return  for  my  labour ;  for 
though  I  expected  to  find  a  good  deal  worth  seeing 
in  the  zoological  and  botanical  treasures  of  so  inac- 
cessible a  spot,  i  found  it  almost  quite  barren,  and 
absolutely  devoid  of  any  object  which,  either  from 
novelty  or  variety,  possessed  the  slightest  interest 

Thus  I  found,  as  I  have  often  done  before  in  my 
Natural  History  experience,  that  it  is  not  always  the 
most  likely  places  that  yield  the  richest  harvest 
to  the  explorer. 

On  the  other  hand,  places  that  you  think  you  have 
quite  searched  over  and  exhausted,  will  often  .pro- 
duce something  or  other  new,  or  at  least  interesting. 
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which  you  wonder  that  you  could  haye  oyerlooked 
before.  Thus  I  found,  on  the  present  occasion,  material 

for  pleasant  investigatiou  in  a  spot  tliat  is  open  to 
examination  at  almost  every  tide. 

For,  on  the  sides  of  the  rocks  at  the  northern  end 
of  the  third  Cavern,  I  found  BowerhaMa  imbrioata 
in  great  abundance,  and  in  unusually  fine  develop- 
ment. Sometimes  it  grows  in  dense  shrubby  tufts 
two  inches  in  height,  hanging  down  from  the  rock 
when  the  tide  has  left  it  dry,  having  the  cells  densely 
crowded  on  all  sides  of  the  flaccid  stems,  without  any 
tendency  to  tliat  "  aggregation  on  one  side,  leaving 
the  opposite  side  of  the  branch  nearly  bare," — that 
Dr.  Johnston  speaks  of. 

More  commonly,  however,  it  is  found  in  dense 
clusters  on  small  Algse ;  and  especially  on  the  Common 
Coralline,  on  the  stony  branches  of  which  its  root- 
thread  creeps  irregularly  about,  here  and  there 
throwing  out  crowded  groups  of  its  elegant  pellucid 
cells.  (See  Plate  XXn.) 

In  such  a  cluster,  specimens  of  the  animal  may  be 
seen  in  almost  everv  stage  of  its  growth.  Here  there 
is  a  minute  pellucid  globule  seated  on  the  side  of  the 
root-thread,  from  which  it  is  budding,  looking  like  a 
little  grape.  Others  are  lengthening,  first  to  an  oval, 
then  to  an  elliptical  form,  more  or  less  produced. 
Others  have  attained  their  full  size  of  about  of 
an  inch  long,  and  their  adult  form  of  a  long  cylinder, 
but  with  the  extremity  rounded  and  hermetically 
sealed ;  for  as  yet  the  inhabiting  polype  is  not  suffi* 
ciently  advanced  to  conininnicate  with  the  external 
world,  though  its  immature  ibrm  and  bundle  of  short 
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dumpj  tentades  may  "be  discerned  within  its  clear 

prison.  Others,  again,  have  attained  their  complete 
devclopnieiit,  and  mav  be  observed  in  different  stages 
of  eiqpansion  or  contraction. 

Bj  watdiiug  the  prooeaa  of  pfotnunon,  we  poc^TC 
that  the  little  animal  does  not  diffsr  materially  in 
structure  from  other  Polyzoa;  from  the  Sea-mats, 
for  instance,  or  from  the  Stag's-hom.  In  tiie  former 
ease,  the  cells  are  calcareous,  rigid,  and  arranged  in 
regular  order;  here  they  are  memhianoua,  aoft,  free, 
and  irregalarly  clustered.  The  ceUe  are  membranous 
in  the  Stag's-hom,  but  they  are  imbedded  in  a 
common  gelatinous  flesh,  and  concealed  except  when 
the  polype  is  protruded ;  here,  as  I  have  said,  they 
spring  from  a  creeping  thread,  and  are  erect  and 
unconnected  with  each  other,  though  crowded. 

The  expansion  or  protrusion  of  tlie  ])<«Iype  is  a 
process  of  cversion,  as  when  a  stocking  is  drawn  oH 
the  foot.  When  the  proper  muscles  are  made  to 
contract,  the  membranous  edges  of  the  cell  are  seen 
to  turn  themselves  inside-out,  lengthening  the  cell 
gradually  at  its  upper  extremity.  At  a  certain  stage, 
a  bundle  of  stiff  straight  rods  (or  se^)  emerge  irom 
the  orifice,  the  tips  of  which  slightly  separate  when 
their  evolution  is  complete. 

As  the  process  goes  on,  the  tips  of  the  tentacles 
are  seen  pushing  up  from  the  centre  of  the  fascia  of 
geta/  the  latter  expanding  to  permit  the  exit,  and, 
when  the  tentades  are  fully  extruded,  standing  per* 
pendicularly  around  their  base,  so  closely  as  to  be 
indistinguishable.  The  tentacles  are  not  turned  inside- 
outy  but  simply  pushed  upward;  the  point  at  which 
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the  inversion  begins  being  below  their  base.  When 

fully  extended,  they  open  into  a  bell-  or  goblet-form, 
and  are  Reen  to  be  ten  in  number,  ciliated  in  the 
nsual  manner. 

« 

In  this  condition  tiie  height  of  the  polype  is  at 
least  donble  that  of  ihe  cell,  and  it  is  distinctly 

visible  with  the  naked  eye.  It  forms  a  very  interest- 
ing object  when  viewed  by  mean^  of  transmitted 
light ;  its  transparent  integamentf^  permitting  ereiy 
part  of  its  internal  stmetnre  to  be  clearly  discerned* 
Bnt  when  reflected  light  is  employed,  the  beanty  of 
the  spectacle  is  greatly  increased.  The  whole  of  the 
cells  and  of  the  polypes  appears  as  if  blown  of  clear 
glass,  the  surfaces  of  which  reflect  the  light  with 
great  brilliance.  This  brilliance  is  yet  fnrther  en- 
hanced, if,  by  delicate  manipulation,  and  adjustment 
of  the  mirror  of  the  microscope,  the  rays  from  the 
lamp  are  made  to  illuminate  the  object,  while  yet  not 
a  single  ray  is  allowed  to  proceed  by  direct  reflection 
from  the  mirror  to  the  eye.  The  polypes  are  then 
seen  projected  on  a  perfectly  dark  background,  while 
every  line  shines  out  with  vivid  brightness ;  the  edges 
of  the  cells,  of  the  polype,  of  the  internal  viscera,  and 
of  every  individnal  tentacle,  having  the  refulgence  of 
polished  silver.  Such  a  sight  is  worthy  of  admiration, 
even  by  an  experienced  microscopist. 

Plate  XXIi,  represents  a  cluster  of  Bawerhatikia  im- 
bricaia  growing  parasitically  on  a  branch  of  CcraMna 
officfinaUBt  and  magnified  25  diameters. 

In  a  dark  basin  high  up  in  the  same  comer  I 
discovered,  what  is  always  a  beantifol  object,  the 
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blosflom-like  crown  of  one  of  the  larger  8ahell4B,  finely- 
expanded.  I  easily  detached  the  tube,  which,  like 
those  of  most  spedes  of  this  genus,  is  formed  of  an 
impalpable  iiuul,  deposited  on  a  aiembranous  lining, 
and  about  as  large  as  the  stem  of  a  tobacco-pipe* 
The  mud,  howeyer,  in  this  species  fonns  a  much  less 
important  component  of  the  tabe  than  nsoaL  It 
proved  to  be  Sahella  hombi/x. 

In  a  vase  it  expanded  well  and  readily;  but  at 
first  it  lolled  out  of  its  tube  to  such  a  degree  that 
I  feared  it  was  going  to  giye  me  the  slip.  The  crown 
of  gill-filaments  springs  from  a  narrow  frilled  mem- 
brane of  pure  wliite.  They  are  tliemselves  jjiirplish- 
red;  witli  darker  spots,  and  each  filament  bears,  besides 
its  fringing  pinne,  several  carious  appendages,  hj 
which  the  species  may  be  easily  distinguished  from 
all  others.  These  are  little  flattened  projections,  set 
in  pairs,  at  intervals,  on  the  outer  side  of  each  hlaiiient, 
and  arching  downwards.  The  dark  spots  axe  placed 
at  the  base  of  these  tubercles.  Of  their  nature  and 
fbnction  I  am  quite  ignorant 
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Ang^ist  12lh. 

There  jet  remained  one  grand  sight  to  be  seen, 
which  was  to  be  our  last ;  not  that  we  had  of  pur- 
pose leserred  it  as  a  bonne  hauehe,  but  from  unsettled 
weather,  its  distance,  the  conflicting  engagements  of 
the  vailoub  members  of  tlie  proposed  party,  and  vari- 
ous other  causes,  the  visit  to  it  had  been  postponed 
horn  day  to  day,  till  we  found  it  almost  thrust  out  of 
our  stay  in  Wales.  It  was  the  magnificent  coast 
scenery  in  the  neighbourhood  of  St.  Qowan*s  Head. 

We  again  enjoyed  the  valued  society  of  our  G  um- 
freston  friends ;  and  the  Bector,  who  is  an  accom- 
plished geologist  and  antiqufuy,  gave  us  the  benefit 
of  his  local  knowledge,  in  an  interesting  commentary 
on  the  objects  of  note. 
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Again  we  passed  along  the  summit  of  the  Ridge- 

■svay,  that  uitut  upheaved  chine  of  the  red  sandstone, 
the  sleep  sides  of  which  are  flanked  on  either  hand 
hy  the  broken  stratum  of  compact  limestone,  dipping 
down  to  the  sea  on  our  left,  and  on  our  right  into  the 
valley  of  St.  Florence.  Hence  this  latter  is  a  valley 
of  elevation,  not  of  depression,  being  produced  by  the 
uplifting  of  the  underlying  strata,  above  its  level. 
The  valley  itself  is  an  alluvial  bottom,  and  tradition 
states  that  ancient  ships  have  been  dng  out  of  its 
deep  mud. 

Just  beyond  Giimfres ton  onr  attention  was  directed 
to  a  cottage  on  a  hill ;  one  of  a  low  range  that  repre- 
sents in  succession  the  Procella  Mountains,  Plinlim- 
mon,  Cader  Idris,  and  Snowdon;  each  of  these 

sub-parall'  1  ranges  rising  higher  and  higher,  till  from 
these  low  slopes  we  arrive  at  the  loftiest  peaks  in  the 
kingdom. 

"  But  let  ,me  tell  yon,"  said  my  excellent  friend, 
a  story  of  a  thunderstorm.   Yon  see  the  cottage 

on  that  emiiiciice  to  the  right.  I  was  sitting  in  my 
study  one  Saturday  evening,  when,  during  a  storm, 
there  occurred  a  flash  of  lightning  so  blinding  in  its 
glare,  followed  instantly  by  a  crack  of  thunder  so 
loud  and  explosive,  that  I  went  out  to  my  £unily,  and 
exprt^ssed  my  convietion  that  some  object  had  been 
struck  by  the  electric  stream  in  our  immediate  neigh- 
bourhood. The  next  morning,  in  proceeding  to  my 
ministerial  duty,  I  saw  that  this  cottage,  which  was 
what  the  Welsh  call  a  green  house — that  is,  one  newly 
built — was  injured  ;  but  it  was  not  until  the  next  day 
that  I  investigated  the  history  of  the  case. 
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"  I  found  that  the  liglitDing  had  made  an  entrance 

in  the  gable  end,  where  an  apertuie  had  been  forced 
as  large  aa  a  cart-wheel;  that  it  had  proceeded 
through  the  house,  making  its  exit  at  the  other  side; 
thence  it  had  ploughed  up  a  deep  furrow  seyeral  feet 

in  width,  along  a  grass  field,  for  some  hundred  yards, 
and,  meeting  a  hedge  in  its  course,  had  bui\si  through, 
•  scattering  the  bashes,  and  trees,  and  earth,  on  everj 
aide. 

Within  the  house  the  effect  had  been  curious. 

The  good  woman's  daughter  had  a  handsome  Bible, 
which  had  been  presented  to  her  for  good  behaviour 
at  the  Sunday  School ;  the  covers  of  this  book  had 
been  grievously  torn  and  defaced  by  the  lightning,  as 
I  wiU  show  you  some  da7,for  the  BiUe  remains  in 
my  possession  still. 

But  the  matron  herseil  was  the  most  remarkable 
example  both  of  exposure  and  preserration.  She 
had  been  struck  by  the  terrific  stream,  and  yet  re- 
mained uninjured,  though  not  unscathed.  It  had 
smitten  her  on  the  side,  w  liere,  by  her  desire,  T  looked 
on  a  mark  as  large  as  a  dinucr-plate,  turned  of  the 
colour  of  blotting-paper,  yet  without  any  other  sen- 
sible injury  than  this  discoloration.  Thence  it  had 
passed  down  her  side  and  leg  to  her  foot,  and  had 
spent  its  fury  on  a  AYclsh  clog,  which  she  wore — 
a  heavy  unwieldy  atfair,  with  a  sole  of  wood  an  inch 
thick,  and  a  heel  much  loaded  with  iron — tearing  it 
to  firagments,  yet  leaving  her  fi>ot  entirely  unhurt.** 

Sucli  Wii6  my  li  lend's  narrative,  which  seemed  to 
me  sufficiently  curious  to  be  worth  taking  down  from 
ids  mouth,  and  to  be  repeated  to  you. 
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On  another  of  these  low  eminences  stands  the 

remains  of  a  round  tower,  evidently  of  great  antiquity. 
There  is  another  in  more  perfect  condition  on  Penally 
BoiTOWB ;  but  archaaologists  have  not  yet  agreed  as 
to  the  origin  and  purpose  of  either.  Some  consider 
them  to  have  been  only  Welsh  beacon-towers  in  the 
Flemish  wars  of  the  twelfth  century;  but  others, 
with  more  probability,  identify  them  with  the  Eound 
Towers  of  Ireland.  K  this  identification  be  correct, 
these  are  doubtless  among  the  very  oldest  specimens 
of  liuinan  workmanship  in  Britain,  coeval  with  tliat 
remote  era  wlicn  tlie  ships  of  Tyre  came  to  Coniwall 
for  tin,  and  the  British  Isles  were  colonized  by  the 
Phoenicians.  For  it  is  pretty  well  established  that  the 
Bound  .Towers  were  devoted  to  the  worship  of  Baal, 

whose  sacred  iire,  kept  ali\  c  at  its  summit,  was  repre- 
sented by  the  elongated  conical  form  of  the  structure. 

We  got  a  fine  view  of  Garew  Castle  across  a  barley- 
field ;  and  of  a  "  Pill  or  branch  of  Milfbrd  Haven, 
glistening  like  silver  in  the  distance,  with  the  Cleddy 
or  Cleddau  beyond.  The  name  of  this  river  is  said 
to  be  derived  lioiii  a  fancied  resemblance  to  a  sword 
and  hilt,  the  word  Cleddau"  in  Welsh  signifying 
a  sword.  I  do  not  know  whether  the  etymologists 
euiinect  this  word  with  the  Latin  "  gladius but  the 
resemblance  is  obvious. 

The  Ash  is  the  characteristic  tree  in  this  part  of 
Pembrokeshire.  It  fringes  every  road,  and  springs 
from  every  hedge.  All  the  self«BOwn  trees  are  of  this 
speeies.  Oaks  of  very  sniali  size  occur  occasionally, 
but  I  believe  only  where  planted;  and  the  iiim  is 
almost  unknown  as  a  hedgerow  tree. 
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We  passed  thiongli  the  town  of  Pembroke,  and, 

while  bailing,  I  took  another  glance  at  the  Castle.  At 
the  bridge  we  perhaps  get  the  best  view  of  the  great 
gateway  orer  the  Hogan;  but  I  think  one  Bupeiioir 
to  this  iai  genend  effect,  end  the  best  I  have  seen,  k 
obtained  from  a  coal-yard  on  the  west  of  the  Castle, 
in  which  is  a  flight  of  stone  steps,  from  the  top  of 
which  the  Keep  is  seen  in  tail  grandeur.  Here,  too, 
the  scarped  rock  <m  which  the  pile  is  built  seems  to 
be  part  and  parcel  of  the  whole ;  for  it  cannot  be  dis- 
tinguished from  the  masonry,  the  ivy  which  drapes 
the  one  assimilating  to  the  herbage  of  the  other,  and 
concealing  the  union  of  the  two.  A  little  out  of  ther 
town,  again^  as  we  mount  a  steep  hill,  we  get  a  £ne 
bird's-eye  view  of  the  town  and  castle;  the  latter 
relieved  nobly  by  a  background  of  wooded  hills. 

Our  road  led  through  the  grounds  of  Stackpole 
Court,  the  seat  of  Xiord  Cawdor,  by  a  lake  on  which 
a  swan  was  proudly  leading  her  brood  ai  cygnets, 
through  mazes  of  Bokmogeton  naiana,  and  groups  of 
water-lilies  as  white  as  her  own  plumage,  that  rose  and 
danced  on  the  wavelets  as  she  ruffled  the  water  with 
her  snowy  breast  The  beeches,  chestnuts,  and  elms 
in  the  park  are  fine ;  and  tiiey  are  the  more  thought 
of  here,  from  the  general  scarcity  of  these  trees. 

We  were  now  not  far  from  the  sea,  though  no  sign 
of  its  proximity  was  apparent;  nor  should  we  have 
suspected  it,  as  we  rode  alternately  through  noble 
woods,  pleasant  lanes  with  expanding  prospects  on 
eitlier  side,  and  verdant  vales  receding  at  intervals. 
Petrox  Church,  crowning  a  hill-top,  comes  into  view, 
aod  disappears,  again  and  again,  as  we  wind  along  ; 
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Mid  we  ptM  ihroagli  the  endent^ookiiig  village  of 
Bosheston,  with  its  grey  Flemish  tower.    Hcie  we 

mw  the  Peregrine  Falcnii  tiying  over  onr  heads;  its 
rapid  but  eaaj  iiigUt  conveying  the  idea  of  great 
power.  The  rooks,  that  had  before  been  damor- 
oQsly  cawing  on  every  side,  winged  away  when 
the  robber-bird  hove  in  sight,  and  disappeared  in 
a  marvellously  brief  time. 

The  lanes  and  hedgerows  had  ceased,  and  we  had 
been  for  some  lew  minntes  driving  over  the  short 
turf  of  an  open  down,  close  to  the  edge  of  a  stnpen* 
dons  precipice,  with  the  sea  iar  l)clow,  when  we  came 
abruptly  on  a  deep  chine  or  chasm  in  the  limestone 
rock*  Here  a  series  of  small  stqps,  apparently  cot 
out  of  the  solid  rock  for  the  most  part,  leads  down- 
ward to  the  Chapel  of  St.  Gwan,  or  Sir  Ckwaine,  as 
some  choose  to  have  it,  the  nephew  of  the  renowned 
King  Artiiur. 

The  whole  place  is  full  of  legends  and  "  pioo£i 
of  miracalons  power.  The  chasm  itself  is  said  to 
have  been  cleft  in  order  to  give  shelter  to  tlie  saint 
when  sorely  beset  by  pagan  pursuers,  and  to  have 
.closed  upon  him»  opening  again  for  his  release  after 
the  danger  was  over.  The  steps  are  believed  to 
baffle  all -attempts  to  count  them;  so  that  they 
never  give  the  same  result  to  two  individuals  toge- 
,ther,  nor  to  two  successive  attempts  of  the  same 
redconer.  I  was  silly  enough  to  test  this  mirade 
counting  ihem  twice;  peihaps  it  was  my  unbelief 
that  prevented  the  miraculous  energy;  but  I  made 
the  number  seventy-three  the  first  time,  and  seventy- 
thzee  the  second,  exclusive  of  broken  and  ^ri^gmentaiT' 
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ones.   Here,  I  believe,  k  the  true  explication  of  the 

matter ;  a  considerable  number  of  the  steps  are  so 
crumbled  away,  tbat  70U  xnay  couat  them  sepaxatelj, 
or  two  «s  one,  with  eqnal  leason;  and  unless  jou 
take  partionlar  notice  what  choice  you  do  make,  the 
probabilities  arfe  that  ou  a  second  esba/  you  would 
determine  differently. 

The  Bceneiy  heie  is  of  the  wildest  magnificence. 
The  nanow  chasm,  deft  perpendicolarly  before  ns, 
admits  a  view  of  the  sea ;  while  the  rocks,  huge  and 
angular,  look  like  vast  ruined  Cyclopean  walls,  tufted 
with  the  dark-green  samphire,  and  tinted  with  many 
hues,  especially  yellow,  grey,  and  orange,  by  the  in- 
emsting  lich^is  of  the  genus  Pamtdiay^  which 
are  so  often  confounded  with  the  Mosses : — 

tt  ^Yic  M088  of  many  a  hne, 

That  yaries  the  old  tree's  brown  bftrk» 
Or  o'er  the  grey  stone  spreadB." 

The  steps  lead  down  into  the  hermitage,  or  chapel, 

which,  though  only  twenty  feet  long,  extends  right 
across  the  fissure  from  rock  to  rock  ]  so  that  there  is 
no  possibility  of  getting  down  to  the  sea,  except 
throughthe  chapeL  It  is  shaped  out  of  the  solid  rock, 
with  some  help  from  mason  i  }^ ;  and  tradition  has 
delivered  that  the  body  of  the  saint  lies  buried  in  its 
floor.  At  the  west  gable,  there  is  an  arch  for  a  bell ; 
at  the  east  end»  a  flat  hewn  slab  once  served  for 
^e  altar;  and  on  the  north  side  is  a  square  niche, 

•  Many  of  these  incniBting  Lichens  are  valuable  to  the  dyer. 
Thus  the  common  pale  yellow  one  {P.  parieiina)  jields  u  colouring 
Babstance  of  a  bright  yellow,  which  is  rendered  more  brilliant  by 
adds ;  while  a  yeiy  small  addition  of  some  alkali,  tnoh  as  ammoniai 
^laagw  Uw  hw  to  a  vieh  purplish  red. 
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lieneath  wkidi  is  a  well  about  a  fcot  square.  The  mud 

of  this  little  cavity  is  .^^uppased  to  have  supernatural 
JieaUng  properties ;  and  ignorai^t  devotees  still  resort 
to  it  for  the  purpose  of  anointing  weak  eyes. 

Close  to  the  altar  six  steps  lead  np  to  a  diamher,  in 
one  side  of  which  is  the  ^' wishing-cell."  It  is  an 
upright  cavity  in  the  solid  limestone,  bearing  a  rude 
resemblance  to  the  iigure  of  a  man,  but  with  sharp 
diagonal  hbs ;  whence  it  has  been  compared  to  the 

matrix  of  a  skeleton."  The  prominent  parts  of  the 
interior  are  polished  as  smooth  as  glass,  from  the 
friction  of  the  clothes  of  the  multitudes  who  have  in 
flo  many  ages  rubbed  against  them*  For  this  cell  is 
the  Teij  central  seat  of  the  supposed  miracnloiis 
manifestation;  the  "ssint"  having  been  enclosed  in 
this  cavity,  which,  opening  to  release  him,  retained 
his  form  ever  since.  The  popular  superstition  is, 
that  anj  one  entering  the  cell,  and  forming  a  wish 
as  he  tnms  himself  round,  will  certainly  obtain  his 
desire,  provided  that  wish  be  not  displaced  by  the 
rising  of  any  other  while  there.  Here,  doubtless,  lies 
the  wit  of  the  hoax ;  for  most  of  these  superstitions 
contain  a  sort  of  practical  joke, — ^a  latent  loophole 
whereby  the  reputation  of  the  wonder  is  secured 
against  the  effects  of  manifest  failure.  It  is  next  to 
impossible  to  turn  without  knocking  your  elbows  or 
your  head  against  the  points  of  the  rock,  and  then 
liezt  to  impossible  not  to  wish  that  you  had  not  hurt 
yourself;  which  if  you  do,  you  have  spoiled  the 
spell  I 

High  np  on  the  west  wall  there  is  an  area  with 
the  date  1116  in  ancient  characters,  widi  oth^  cha- 
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ractets  over  it,  indented  in  the  old  plaater;  these 

were  illegible  to  me. 

The  little  edilice  lias  a  vaulted  ceiling ;  three 
windows^  one  of  which  commands  a  noble  view  of  the 
86a  between  the  xockj  heads ;  and  a  door  at  the  wnitii- 
west  comer,  ftom  which  we  descend  hy  about  a  score 
of  very  rude  steps  to  a  landing-place,  or  area,  covered 
partly  with  ^ass,  and  partly  witii  fallen  masses  of 
rock  from  the  cliffs  on  each  side,  which  rise  abso* 
lutely  perpendicular. 

It  was  with  sensations  of  no  common  delight  that 
I  sat  down  on  one  of  these  rude  stones,  allowing  the 
par^  to  go  on  out  of  sight  and  hearing,  and  enjoyed 
in  solitode  the  grandenr  of  the  scene  before  me.  It 
was  indeed  a  scene  of  grandenr.  The  cliffii  stand  up 
on  either  hand^  like  enormous  walls ;  for  the  strata 
here  are  all  horizontal,  and  the  cleavage  perpendicular* 
The  right  waU,  if  I  may  adopt  the  figure,  terminates 
in  a  colmnnar  mass,  like  aa  obdisk ;  bat  of  far  more 
colossal  dimensions  than  Thebes  or  Lnxor  ever  saw, 
isolated  nearly  to  the  base.  On  the  other  side  is  a 
succession  of  precipices  of  enormous  height,  formed  of 
red  fenmginoas  limestone,  which  at  koigth  ran  out 
into  the  sea,  a  great  squaie-oded  promontory  (the 
St.  Gowan's  Head  of  the  charts,  I  presume),  in  which 
the  stratification,  in  conspicuous  horizontal  lines,  re- 
sembles gigantic  counes  of  masonry  ;  and  nomerous 
dark  ea^es  at  the  water-line  tell  of  the  fiuy  of  the 
waves,  that  have  for  eonntless  ages  been  dashing 
against  that  strong  barrier.  The  sea  was  now  sleep- 
ing in  treacherous  calmness,  reflecting  the  sweet  soft 
blue  of  the  skj  aboTe,  ^like  a  molten  looking>- 
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glflw;^'  aadit  wonldliaTelieenluadtobdiereyif  one 
bad  not  known  better,  tbat  flo  beantBons  and  peacefbl 

an  element  could  ever  be  so  terrific  an  instrument  of 
power  as  it  is  when  awakened  by  the  stonnj  wind 
and  tempest..  How  grand  muBt  be  the  spectacle  to 
sit  here  in  one  of  our  autumnal  bmrioanes,  wben  tbe 
angry  billows,  swelling  with  the  accnnralaled  impetns 
of  the  whole  Atlantic,  rear  themselves  against  yonder 
impregnable  headland,  hurl  against  it  all  their  artil- 
Ifiiy,  and  £eiU  back  to  repeat  the  shoc^,  a  thonsand 
and  a  thousand  times,  but  all  in  TBin  I  How  grand 
to  hear  the  hollow  roar  of  the  booming  wind  amidst 
the  caves,  and  the  surging  of  the  crested  waves  on 
these  rocks  below  my  feet,  now  covering  them  with 
snowy  £)am»  then  exposing  them  all  blaek  and  baz6t 
while  the  long  oor^weeds  and  olire  tangles  wave  and 
toss  to  and  fro,  like  the  dislievelled  locks  of  Bellona, 
amid  "  the  rapture  of  the  strife !  "  The  white-winged 
Sea-gnUs  are  coursing  and  wheeling  over  my  head, 
ntfcering  their  plaintiye  cries,  as  if  they  meant  to  tell 
me  of  the  sad  scenes  they  have  often  witnessed  here, 
where  all  is  now  so  bright  and  beautiful.  Truly  it  is  a 
spot  to  lift  up  the  soul  in  adoration  of  Him, "  which  by 
bis  streng^  setteth  fast  the  mountains,  being  girded 
with  power;  which  stiUeth  the  noise  of  the  seas,  the 
noise  of  thm  waves,  and  the  tnmult  of  the  people. 

I  rose,  and  followed  my  friends.  A  little  below  the 
area  where  X  had  been  sitting  is  a  well,  with  good 
seats  of  stone  aiound  it,  and  in  finrnt  a  square  aiea^ 
where  the  poor  dduded  pilgrims  and  side  TOtaries 
were  wont  to  sit.  The  well  is  a  puddle  of  dirty 
water  and  red  clay ;  the  virtues  of  which  are  believed 
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to  "be  enhanced  hy  a  yiiit'to  a  taall  hoiue  close  hyi 
with  tall  sloping  roof.    Formerly  persons  came  from 

all  parts  of  Wales  to  bathe  their  diseased  limbs  in 
this  well  of  supposed  saintly  virtue* 

Juat  aboYe  this  tfaexe  is  a  great  rounded  mass  of 
&llen  rodCf  which,  when  struck  smartly  with  another 

stone,  gives  out  a  ringinn;  meUUic  sound.  Hence  it  is 
called  the  Bell.  Its  property  is,  of  course,  esteemed 
miraculous,  and  has  a  legend  to  explain  it.  A  band 
of  marauding  Northmen^  landing  hm  in  one  of  their 
roving  exeumions,  plundered  the  chapel  of  its  bell* 

That  the  "  saint,"  however,  miglit  not  }ye  deprived  of 
this  ecclesiastical  accessory,  so  particularly  useful  in 
this  case,  where  there  was  nobody  to  be  called  to 
devotions  but  himself, — ^the  aonorous  property  of  the 
metal  was  communicaled  by  miracle  to  this  sftone, 
which '  the  bell  had  touched  in  its  descent  to  the 
water.  I  found,  however,  that  this  ringing  power  was 
possessed  by  a  good  many  of  the  boulders  in  the 
wilderness  of  stones  over  which  I  had  to  clamber  in 
my  way  down.  It  is  probably  dependent  on  the  com- 
pact character  of  the  stone,  and  the  manner  in  which 
the  mass  rests  on  its  supports,  so  as  not  to  interiere 
with  the  rhythmic  vibrations ;  the  points  of  contact, 
perhaps,  being  situated  at  their  nodes. 

i'aither  down  still  we  come  to  a  level,  where  the 
rock  is  of  an  umber-brown  hue,  completely  honey- 
combed, and  full  of  greater  cavities.  The  water 
at  spring^tides  reaches  up  to  this;  limpets  were 
numerous;  and  specimens  of  the  Bidged  Periwinkle 
[LiUorma  Tudis\  which  is  always  found  higli  up  on 
the  rocks,  enduring  the  burning  sun  of  summer  with 
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impmutf ,  mre  abandaot.  Tliis  Utde  HolhiBk  is  ▼eiy 
prettjr  and  attnctiye,  from  the  Tarieties  of  colour 

which  its  shell  assumes ;  light  grey,  pale  green,  yel- 
low, orange,  and  scarlet,  being  the  principal.  The 
species  may  be  readily  distinguished  firom  the  joimg 
of  the  Common  Periwinkle^  not  only  by  tbe  sitoationa 
it  afieets,  bat  by  the  number  of  sharp  ridges  (abont 
eight)  which  nin  round  the  shell,  pajallel  with  the 
whorls.  They  were  here  in  incredible  abundance, 
filling  emy  hollow ;  for  the  most  part  small  (from  an 
eighth  to  a  quarter  of  an  inch  in  height),  and  almost 
all  of  the  pale  scarlet  Tariety.  Rough  excayated 
rocks  above  high-water  mark  of  ordinary  tides  are 
the  abodes  of  this  pretty  species ;  and  hence  it  is  not 
practicable  to  keep  it  long  in  an  Aqnarinm,  where 
its  beanty  wonld  make  it  a  desirable  tenant;  as 
immersion  kills  it  in  a  few  days. 

I  made  my  way  along  a  narrow  Eat  ledge  under 
the  right  cliff,  into  a  perforated  cavern  beneath  the 
great  obelisk.^  It  was  floored  with  the  most  loydy 
purple  pools.  Thence  I  walked  out  on  an  open  area, 
full  of  dark  shadovved  hollows,  in  which  were  grow- 
ing some  fine  Sea-weeds — such  as  Deksseria  son^ 
^umea^  i>.  h^poghmm^  D.  nisc^oHa^  Oriffkhsia  ssfti* 
eea^  and  many  others — which  ordinarily  are  not  to 
be  met  with  except  at  the  lowest  level  of  spring-tide, 
while  this  level  was  not  much  below  that  of  half-tide. 
The  cause  of  this  deviation  from  ordinary  habit  was 
doubtless  the  darkness  of  these  sheltered  pools ;  the 
light  being  wholly  intercepted  on  one  side  by  the 
lofty  cliffs,  and  from  other  (Quarters  by  great  masses 
of  overhanging  rock. 
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In  theM  most  charming  basins  my  young  friends 

rLtained  many  interesting  specimens  of  animals  and 
plants;  n<^  was  my  own  search,  without  success. 
I  will  not  now,  however,  interropt  my  narrative  to 
detail  the  partbnlars;  but  hasten  on.  Before  we 
left,  my  friend  the  Ivcctor  directed  our  attention  to 
a  flat  platform  of  rock  not  far  off,  where,  as  he  was 
one  day  standing  there,  he  saw  a  Seal  in  the  sea  tear- 
ing to  pieces  a  fish  which  he  had  captured;  the. 
animal  presently  coming  to  the  81u£bm»,  and  entering  a 
cavern  beneath  his  feet. 

This  story  reminded  me  of  two  similar  anecdotes 
told  us  by  yomoig  Hr.  Heaven,  when  you  and  I  were 
exploring  Seal  Cave,  in  Londy  Island.  Possibly  you 
may  remember  them ;  but  as  I  took  down  his  words, 
I  will  repeat  them,  as  illustrating  a  habit  of  the 
animal,  thus  con^med  by  two  observers. 

I  was  one  day  standing  here,*'  said  he,  "  when  I 
saw  in  the  water  below,  which  was  dear  and  smooth, 
a  large  Seal  come  up  to  the  surface,  caiTying  in  his 
mouth  a  Gonger-eel,  perhaps  some  eight  or  ten  feet 
long,  and  as  tiiick  as  myl^.  The  animal  played 
with  his  prey,  exactly  as  yon  have  seen  a  cat  play 
with  a  mouse ;  letting  it  go,  then  darting  after  it,  as 
it  sought  to  escape,  and  catching  it  with  perfect  ease. 
All  its  motions  were  full  of  grace.  At  length  the 
Seal  bit  the  fish  in  flonder  with  one  snap ;  and  allow- 
ing one  portion  to  sink,  he  ate  from  the  other  till  he 
reached  the  head.  This  he  rejected,  throwing  it  from 
him  ;  then  dived  for  the  tail,  which  he  brought  up, 
and  ate  in  like  manner. 

^'On  another  occasion,  near  the  same  spot,  I  ob- 
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florved  a  Seal  treating  a  SaliiioD,  which  he  had  CKnghfn 
after  a  BunHaT  fashion.  Itwaa  astoniehiiig  to  see  how 

utterly  powerless  were  all  the  attempts  of  the  Salmon 
to  escape  bcioce  the  rushing  pounce  of  the  Seal ;  it 
waa  oTertaken  and  aeiaed  in  an  instant  Wiien  he 
was  tired  of  his  pUy,  he  anddenly  toie  off  a  laige 
portion  from  the  fish's  side ;  and  I  assure  jou  that 
the  severing  of  the  muscles  was  distiuctlj  audible 
where  I  stood.  In  this  instance  the  creature  deTOured 
the  hack  part  fitsty  and,  like  an  epicnie  aa  he  waa, 
leserred  the  heUy  for  the  honm  h<m^e*** 

After  an  hour  spent  delightfully  in  the  romantic 
scene  I  have  above  described,  we  climbed  to  the 
grassy  summit  again ;  and,  turning  to  take  one  move 
look  at  what  I  thought  the  moat  auhlime  aoenerj 
I  had  erar  heheld,  we  walked  forward  ahmg  the  edge 
of  the  cliffs. 

A  few  hundred  yards  onward  we  came  to  a  long  deep 
gorge,  with  sides  quite  pevpoidicular,  the  sea  filling 
the  hottom.   White  and  grey  Galls — think  chiefly 

of  the  Kittiwake  species — were  sitting  by  scores  on 
the  shelves  and  ledges  of  the  walls,  uttering  their 
querulous  cries,  and  beaiing  the  closest  resemblsnoe 
to  pigeons. 

Another  similar  chasm,  equally  de^,  equally 

precipitous,  but  much  more  striking  because  much 
uaxrpwer,  then  occurred.  At  one  point,  the  wails 
approach  so  as  to  touch  about  mid-height,  xeeeding 
both  above  and  bekw.  We  adAired  the  fine  eiects 
of  the  light  on  the  sea,  discerned  through  the  far 
distant  cleft  at  the  bottom.  This  is  called  the  Hunts- 
man's Leap,  &om  a  tradition,  that  a  sportsman  in  the 
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httA  of  tlie  dkase,  coming  unexpectedly  on  tlie  cliasii!, 
and  iniiible  to  rein  in  his  steed,  boldly  took  the  awful 
leap  with  succeaa.  I  walked  to  the  narrowest  part  of 
tke  chasm :  it  is  certaialy  just  possible  that  a  hone 
could  clear  it ;  though,  as  the  edges  eannot  be  less 
than  sixteen  or  eighteen  feet  apart,  and  the  slope  of 
the  turf  on  each  side  is  abrupt^  it  makes  one's  blood 
chill  to  think  of  it. 

Bejond  this  is  Bosheston  Mere,  a  small  round 
hole  in  the  turf,  which  leads  down  to  the  sea  below, 
in  a  slender  natural  pipe  or  tuniiel.  At  all  times  the 
washing  of  the  waves  produces  a  hollow  booming 
sound,  that  leTerbeiatea  thicngh  this  hole ;  but  when 
a  heavy  sea  is  breaking  on  the  coast  below,  a  column 
of  spray  is  projected  at  every  wave  from  the  mouth 
of  this  spout,  to  the  height  of  thirty  feet ;  and  tlie 
report,  like  that  of  artilleij,  is  said  to  be  distinctly 
audible  for  many  miles  loimd*  It  is  dangerous  to 
apptccch  at  sudi  times  the  moutib  of  l3ie  tunnel ;  for, 
as  the  wave  falls  back,  the  air  rushes  in  from  above 
with  great  violence  to  supply  tke  vacuum ;  and  it  is  * 
currently  reported  that  sheqi  gnsing  near  have  been 
sndced  in  and  engulphed  by  the  yiolence  of  this 
reaction* 

Close  to  this  spot  there  arc  rows  of  green  banks, 
which  mark  the  position  of  an  ancient  earthwork, 
ascribed  to  the  Danes*  And  here  we  tamed  inland 
a  little  to  look  for  the  Sunken  Wood,  which,  sfiter 
some  brief  search,  we  found.  This  is  a  place  of 
great  interest.  A  round  pit  some  fifty  feet  wide,  and 
the  same  in  depth,  yawns  in  the  ground.  It  is  fidl 
of  ash-treeS)  which,  springing  from-  all  parts  of  the 
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bottom  And  sides,  jnst  reach  to  ihe  summit,  and  no 

more ;  a  cmious  example  of  the  influence  of  the  spraj 
from  the  sea  in  preventing  the  growth  of  trees.  The 
little  shelter  afforded  bj  this  depression  of  the  sur^Boe 
is  all  that  is  needed  for  the  luxnziantgiowih  (rf trees; 
which,  however,  no  sooner  amre  in  their  upward  pro*- 
gress  at  the  level  of  the  wind  that  sweeps  aloiiG:  the 
land  from  the  oeean,  than  their  growth  ceases  at 
once.  Nor  do  trees  alone  avail  themselTes  of  this 
shelter :  lyy  richly  covers  the  grey  tronks ;  ihe  large 
leaves  and  stout  pillar-likc  stalks  of  the  Hyacinth 
were  covering  the  bottom,  testifying  to  the  geniality 
of  the  situation  for  that  lovely  flower ;  and  Ferns  of 
several  species — ^the  male  Shield-fern,  the  elegant 
Lady-fern,  and  the  long  green  ribbons  of  the  HartV 
tongue — with  herbage  of  many  other  kinds,  draped 
this  hollow  with  promise  verdure,  and  made  it  quite 
a  charming  little  retreat,  especially  to  those  of  us 
who  scrambled  down  lliroiig^  the  fringing  bnunUes 
into  its  dark  recess. 

This  hollow  reminded  me  of  those  sunken  pits 
which  I  have  seen  in  Jamaica,  where  they  are  called 
Spanish  Holes,  and  one  of  which  I  have  described 
elsewhere.*  I  believe  they  are  not  very  uncommon 
in  the  limestone  formation,  and  are,  I  presume,  formed 
by  the  falling  in  of  the  roof  of  what  was  origiuaiij 
a  concealed  cavern. 

Approaching  the  margin  of  the  land  again,  we 
come  to  a  chasm  which  bears  the  name  of  BuU- 
slaugliter  Bay.  We  looked  down  on  an  attractive 
little  cove,  with  a  beach  of  smooth  yellow  sand,  girt 

*  Biidi  of  Jtmalu^  p.  M. 


Digitized  by  Google 


THE  CALDEON. 


349 


by  lofly  clu&y  the  Btcata  of  which  are  irregularly  dis- 
tortedy  ihongh  neaaiy  perpeacUcahury  doping  away  in 
opposite  diieetionB.  We  mnaed  on  the  strange  name, 

and  wondered  what  legend  of  blood  was  attached  to 
the  place;  when  tat  George,  the  lad  who  drove  us 
from  the  White  Lion,  came  to  our  help  wilJi  a  stoxy 
of  a  bull  that  fell  oyer  the  precipice.  Of  course,  if 
such  an  incident  had  occurred,  the  animal  would 
doubtless  be  effectually  slaughtered ;  *'  but  our  anti- 
quArian  friend,  who  has  no  mercy  on  legends,  hinted 
^that  PwllHslater  is  the  trae  orthography, — a  Webh 
componnd  having  very  little  relation  to  bulls  or 
butchers.  What,  however,  tlie  aforesaid  PwU-slater 
does  mean,  "  this  deponent  saith  not." 

Bat  now  we  came  to- the  Caldron, — a  chasm  of 
exceeding  grandeur,  surpassing  in  sublimity  any- 
thing I  had  yet  seen.  I  have  difficulty  in  describing 
it  intelligibly  without  diagrams.  It  is  a  somewhat 
circular  pit,  with  absolutely  perpendicular  sides, 
about  two  hundred  feet  in  dq)th;  its  width  may 
have  been  about  the  same,  but  I  had  no  standard  of 
measurement,  except  that  one  of  our  party,  a  stalwart 
youth,  repeatedly  struck  the  opposite  wall  with  a 
stone  thrown  with  his  utmost  force.  It  is  surrounded 
for  more  than  half  its  circumference  by  the  sea;  the 
dividing  wall  of  rock,  which  is  yery  narrow,  bending 
round  for  nearly  three-fourths  of  a  circle.  In  this 
wall,  on  one  side,  is  an  arched  passage,  through 
which  we  conld  see  the  blue  and  sparkling  sea ;  while, 
on  the  other  side,  nearly  opposite,  a  narrow  fissure,  like 
a  tall  doorway,  led  out  to  a  little  cove.  Near  this 
doorway,  but  on  the  landward  side,  we  could  see 
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die  fight  thnragh  a  emiee,  wltidi  we  feiuid  to  Gom^ 

municate  with  another  pit,  exactly  like  the  main  one, 
but  much  smaller,  and  oval  in  outUne,  which  lay 
immediately  behind  ike  little  oore  aixeady  meiitioned. 

No  descriptioii,  or  at  least  none  that  I  can  pen, 
wonld  do  juatioe  to  this  eztraoidinary  chasm,  or 
convey  any  adequate  impression  of  its  sublimity  and 
grandeur.  The  immense  depth,  the  rounded  form, 
and  the  steep  npright  walls,  with  arched  passages,  and 
nanow  doors,  ndght  make  yon  faiMj  that  yon  were 
looking  down  from  the  battlements  of  an  old  castle- 
keep  into  the  interior,  only  that  it  must  have  been 
the  keep  of  a  giant;  perhaps  one  of  those  Welsh 
giants''  whom  we  used  to  xead  of  in  onr  babyhood, 
conquered  and  slain,  in  good  King  Arthn/s  days,  by 
the  redoubtable  "Jack."  The  length  of  time  that 
a  stone  was  occupied  in  its  descent,  the  interval  that 
elapsed  before  the  sound  of  its  fall  came  up  to  the 
ear,  the  feeble  distant  sound  that  it  was  when  we  did 
hear  it,  combined  with  the  eye,  that  travelled  up 
and  down  the  miglity  walls  to  measure  the  heis^ht,  in 
giving  an  idea  of  great  vastness ;  while  the  hundreds 
of  gulls  that  filled  the  mid-air,  or  wheeled  in  succes- 
sive gyrations,  ciroling  round  and  round,  ieom  the 
bottom  to  the  top,  helped  the  mind  to  conceive  the 
magnificence  of  the  spectacle. 

The  whole  of  this  enonnous  cavity  is  enclosed  by 
another  Wraalli  or  eardiwork,  of  consideiable  extent, 
an  ancient  Danish  encampment ;  a  memorial  of  the 
time  when  the  bold  and  lawless  Sea-kings  infested 
the  coasts  of  Western  Europe,  and  made  their  pira*^ 
tieal  incursions  on  eveiy  land.   A  steep  and  nanow 
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path  winds  down  from  the  camp  to  the  little  cove, 


lm 

pirates  were  wont  to  land,  and  tlie  mode  in  whidi 

they  obtained  access  to  these  apparently  impregnable 
heights. 

The  inspired  Preacher  tells  ns  truly  that  The 
eye  is  not  satisfied  with  seeing,  nor  the  ear  filled 
with  hearing/'*   No  sooner  had  we  well  gaeed  on 

one  grand,  or  beautiful,  or  wondeii'ul  scene,  than  on 
we  posted,  eager  for  the  next.  Presently  we  came  to 
another  of  those  deep  indentations  of  the  lofty  cliff 
that  we  had  seen  so  many  of;  a  beach  of  smooth 
sand  at  tlic  rear  of  tlie  coyc,  and  the  clear  green  sea 
rippling  upon  it ;  while  at  the  very  entrance  of  the  in- 
let, about  equidistant  firom  either  projecting  bluff,  and 
from  each  otb^,  rose  two  loffcy  perpendicQlar  isolated 
m^ses  of  rock,  each  on  a  long  and  narrow  pedestal 
shelving  to  the  water's  edge.  One  might  fancy  that 
it  was  the  portico  of  some  gigantic  Grecian  temple, 
with  a  colonnade  of  two  pillars,  or  what  is  technically 
termed  distyh  in  anits  ;  and  that  the  pediment  whidi 
these  pillars  once  supported  having  fallen,  the  columns, 
ruined  and  shattered,  remain  standing  in  solitary 
grandeur. 

Here  again  the  searfowl  were  numerous ;  and  every 
shelf  and  nttrow  ledge,  and  especially  the  pedestals, 

were  white  with  guano ;  wliilc  the  incessant  erios  of 
"  Kittiwake,  Kittiwake,' '  seemed  to  fill  the  air,  and 
to  stun  the  ear  with  their  damorous  din.  But  what 
we  saw  to-day  was  nothing  compared  to  die  popula- 
tion of  the  place  a  month  or  six  weeks  ago,  and  the 

*  £ccles»  i.  8. 
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floimds  we  bfliid  aie  BOt  to  be  compaied  with  the 
deafening  acreams  that  wonld  liaye  sainted  ns  had 

we  visited  the  place  at  that  season.  For  these  rocks 
are  the  blacks,  known  as  one  ot  the  stations  whither 
resort  uncounted  millions  of  sea-birds  during  the 
month  of  July,  to  Ulj  their  eggs  and  bring  up  their 
young.  I  the  less  regretted  this  aeoompsniment  on 
the  present  occasion,  as  I  had  alu  ady  witnessed  the 
strange  sight ;  for  neither  you  nor  I  will  readily  forget 
onr  visit  together  to  the  Bird  Station  at  Lnndy  Isbnd, 
in  the  summer  of 1852 ;  and  I  doubt  not  you  can  leesl, 
as  vividly  as  I  do,  the  myriads  upon  myriads  of 
Puffins,  Auks,  and  Guillemots  that  filled  the  air,  like 
a  whirling  wheeling  doud,  as  we  walked  down  the 
treacherous  steep;  where  myriads  more,  sitting  on 
their  eggs,  gazed  aslant  on  ns  as  we  passed  close  to 
them ;  the  Gulls  of  several  species  that  sat  in  long 
white  and  blue  lines,  row  above  row,  on  the  rocky 
shelves;  the  Gannets  and  Cormorants  on  the  insoliur 
peaks;  and  the  crowds  of  all  kinds  that  bladc^ed 
the  heaving  sea  as  far  as  the  eye  could  reach.  Truly, 
that  was  an  incident  that  can  never  be  forgotten ; 
the  sights^  the  sounds,  the  smells,  were  all  such  as 
rarely  oocor  to  a  man  more  than  once  in  his  lifetime, 
and  impress  themselves  indelibly  on  the  memory. 

Yet  a  little  more  to  the  westward  we  ^itw  with  admi- 
ration another  stupendous  work  of  the  Divine  Architect, 
all  whose  handiworks  hereabout  seem  characterized 
by  grandeur  of  dimensions,  and  stem  simple  snblimiij. 
It  was  the  Archway.  A  great  perpendicular  ridge 
runs  out  from  the  coa,st  into  the  sea.  A  little  way 
0^  ^om  its  point,  a  huge  block,  taking  the  form  of 
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a  castle  or  th]<^  tower,  stands  up  out  of  the  water.  In 

the  midst  of  the  ridge,  an  arch  of  magnificent  height 
and  span  goes  throuefli  it  •  affording  a  peep  of  the 
distant  cliffs,  like  a  bright  sunnj  picture  in  a  firame 
of  canred  oak.  It  reminded  me  of  that  nxck  near 
Lnlworth,  in  Dorsetshire,  called  Dnrdle  Door;  but 
that  is  far  surpassed  bj  this  in  dimensions  and  pic- 
turesque grandeur.  The  green  sea,  as  we  saw  it,  did 
not  reach  the  floor  of  the  vanlt ;  but  at  high  water  it 
passes  dean  through,  when  the  effect  would  no  donbt 
be  finer  sttll. 

Thence  we  came  to  The  Wash.  It  was  approached 
by  a  sloping  green  valley,  down  the  centre  of  which 
was  a  bed  of  ronnded  bonldeis,  as  if  a  torrent  of 
great  force  had  once  ponred  down  this  glen,  and  car- 
ried these  stones  with  its  current.  At  the  bottom 
we  opened  an  immense  flat  area  of  fossiliferous  lime- 
stone, full  of  great  bivalveSy  and  long  tubuliform  or 
cylindrical  MadiepoieSi  some  two  inches  in  diameter, 
others  abont  one-fonrth  of  an  inch,  and  set  in  great 
numbers  very  close  to  each  other  and  parallel,  some- 
thing like  the  pipes  of  the  Tuhtpora  muaica.  The 
strata  were  not  quite  horisontal,  haying  a  slight 
dip  to  the  north — ^that  is,  landward ;  so  that,  on  the 
seaward  edge,  they  form  terraces,  abont  a  yard  in 
height,  the  thickness  of  the  strata.  One  stratum  Avas 
laid  bare  beneath  the  tall  cliff,  for  a  space  of  two 
hnndred  yards  in  length,  by  forty  in  width*  And  this 
was  so  totally  different  in  its  character  from  any thbg 
we  had  as  yet  seen,  so  peculiar  in  itself,  that  the 
effect  on  our  minds  was  highly  gratifying.  The 
reason  of  the  appellation  given  to  this  singular  plat-* 
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form  iBf  thftt  tlie  eea,  wliea  it  viseB  to  die  leqnisite 
level,  flows  oyer  the  wii<^e  with  a  sweep,  washing 

the  whole  surface  at  every  wave.  In  the  bird-season 
it  is  a  favourite  resort  of  sporting  visitors,  wlio,  taking 
their  stmtton  at  any  point,  may  kill  their  worthless 
game  in  any  reciiiiied  quantity  wilhout  moving, — a 
sport  about  as  exciting,  one  would  thinH»  as  killing 
deer  at  a  battue, 

I  hope  I  hate  not  wearied  you  with  these  detailed 
descriptions:  diey  can  g^ve  you  but  a  very  £unt  idea 
of  the  strange  scenes  themselves,  the  sight  of  which 
kept  our  minds  in  a  sort  of  excited,  bewildered  delight 
for  more  than  half  a  summer's  day.  All  that  I  have 
mentioned  occuned  within  a  line  of  coast  three  miles 
in  length :  I  snppose  there  are  few  points  of  the  same 
dimensions  in  England  that  wonld  present  so  varied 
a  succession  of  wonders.  Yet  we  had  no  reason  tor 
believe  that  we  had  exhausted  the  sublime  or  the 
beautiful :  on  the  odier  hand,  I  have  no  doubt  that 
if  we  had  been  able  to  examine  in  detail  the  whole 
coast,  as  far  as  the  mouth  of  Milford  Haven,  or 
perhaps  even  to  St.  David's  Head,  we  sliould  have 
found  it  of  a  similar  romantic  character,  and  perhaps 
have  discovered  still  stnnger  marvels  of  scenery. 

Bat  night  had  already  fallen, — a  balmy  sommer 
night, — and  we  had  many  a  mile  to  drive  before  we 
could  re&:esh  our  bodies  with  supper  and  bed.  When 
we  were  near  Bosbeston,  we  saw,  with  that  interest 
which  the  sight  of  an  object  so  valuable  to  mariners 
always  excites,  the  twinkling  lights  on  St  Ann^s 
Head,  on  the  opposite  side  of  Milford.  They  appeared 
only  like  dim  stars,  it  is  true ;  bat  we  could  see  that, 
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while  the  upper  of  the  two  was  permaneut,  the  lower, 
by  its  periodical  diminution  and  increase,  was  a  re- 
Tolving  light.  Afiter  passing  Pembroke,  numbers 
of  glow-worms,  in  the  herbage  of  the  hedge-banks,  dis- 
played their  tiny  lamps ;  as  if  they  would  perform,  in 
a  small  waj,  their  services  as  light-houses  to  us  on 
our  homeward  voyage.  They  were  the  more  pleasing 
to  me,  because  it  is  many  years  since  I  have  seen 
these  mterestiiig  insects;  though  meanwhile  I  have 
been  familiar  with  their  more  illustrious  cousins — the 
fireflies  of  America  and  the  tropics. 

It  was  midnight  when  we  got  home,  going  round 
Ij  Gomfterton  ^th  our  MendB,  «id  picking  .p  onr 
little  Willie,  who  had  been  kindly  entertained  there 
while  we  were  lion-hunting. 
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Tht  Ortnge-toalacled  AnemoM— Tbc  Onnge-disked  AnemonA — 
The  GUacoQft  War^  Anemone — Tb»  Snake-locked  Anemone— 
The  E067  Anemone — The  Daiqr  Anemone — The  Snipe's  Feather 
Anemone — The  Snowy  Anemone — The  Plumous  Anemone — 
The  Common  Smooth  Anemone — The  Farrowed  Antbca — Re- 
production of  Farts  —  Spontanecms  FiMloa  —  The  Aaricled 
Luoernana. 

August  17  th. 

OuB  pleasant  holiday  ia  now  come  to  an  end :  to- 
morrow we  expect  to  leavB  at  early  dawn  hy  the 

Steamer  for  Bristol.  This  last  day,  then,  I  purpose 
to  devote  to  the  bringing  together  of  the  observations 
1  have  gleaned  on  the  AcUnim  of  this  vicinitj,  even 
at  the  risk  of  repeating  some  that  are  scattered  in 
the  coarse  of  the  preceding  letters.  In  doing  this, 
I  shall  begin  with  describing  such  species  as  I  believe 
to  be  new.    These  are  three  in  number.* 

Sagartia  aurora,\  The  Orange-teutacled  Anemone. 

Q^FontUpiece.) 

The  body  in  contraction  is  a  hemispherical  button 

half  an  iucli  in  diameter,  of  an  nmber-brown  hue, 

occasionally  varying  to  olive,  marked  with  narrow 

*  These  three  species  were  subsequently  described  by  me  in  the 
Annals  and  Magazine  of  Naioral  HitUny  for  Oetober, 

t  See  Ajpendix^  Ho.  XL 
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Ibngitudinal  pale  bands,  which  become  wider  and 

more  conspicuous  towards  tlic  base,  and  obsolescent 
at  the  discal  margin,  where  the  brown  hue  is  deepest. 
The  pale  bands  are  separated  by  about  four  times 
their  own  width,  bat  have  at  the  base  several  short 
and  Yanishing  pale  lines  between  them. 

The  exterior  of  the  body  is  studded  with  nume- 
rous pale  oblong  suckmg-glaudy,  not  prominent,  to 
which  grains  of  sand,  fragments  of  shell,  &c.«  adhere 
strongly. 

The  tentacles  are  about  eighty  in  number,  set  in 
four  rows,  of  which  the  inner  row  contains  about  six, 
a  little  more  prominent  than  the  rest,  and  often  either 
perpendicular  or  bent  over  the  disk ;  the  others  are 
set  so  irregnlarly,  that,  though  there  is  an  approxima* 
tion  to  a  serial  arrangement,  they  can  scai'cely  be 
distributed  into  rows,  except  arbitrarily.  The  ex- 
ternal ones  are  the  smallest.  They  are  moderately 
thick  at  the  base,  tapered  to  a  Uunt  point,  and  the 
longest  about  equal  in  length  to  the  diameter  of 
the  disk.  They  are  pellucid  at  the  basal  moiety, 
and  nearly  colourless  ;  thence  they  are  tinged  with 
orange  or  red-lead,  £santly  at  first,  but  becoming  veiy 
brilliant  at  the  tips.  Under  a  lens  this  colour  appears 
to  be  superficial,  and  to  be  composed  of  minute  dust- 
like powdery  specks  ;  but,  on  submitting  the  tentacles 
to  pressure  under  a  power  of  220  diameters,  I  find 
that  the  red  pigment  is  deposited  on  the  interior  sur- 
fiice,  from  which  it  escapes  by  the  rupture  of  the 
walls.  The  latter  are  somewhat  thin,  yellowish, 
clear,  and  full  of  minute  thread-cells  of  the  usual 
form,  and  about  xi^ifth  of  an  inch  in  length. 
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The  dkk  is  Tiriegafod  with  dark  brown,  greyuh 

drab  and  white;  the  former  two  cokiuis  arranged  irre- 
golarlj  in  a  minute  pattern,  the  latter  torming  a  circle 
of  opaque  white  apots,  eanomidiiig  the  monlh.  The 
englee  of  the  moath  aie  mdieated  hf  a  pale  bond, 
which  passes  from  each  aeroes  the  diak,  in  which  are 
conBpicuons  the  ovarian  ontices. 

Tiie  pattern  oi  the  disk  is  often  the  same  as  that  of 
troglodjftu^  bat  is  aerer  so  distinct :  in  some  speci- 
mens only  the  ring  of  white  spots  can  be  seen  on 
a  hlackish-olive  ground  :  in  others  nearly  the  whole 
disk  is  yellowiah-white.  One  specimen  (which  I  take 
to  be  a  vaiie^  of  this  species)  has  all  the  tentacles 
pnze  opaqne  white,  without  any  trace  of  ozange,  and 
the  disk  also  white,  marked  dimly  with  grey. 

I  find  it  in  one  of  the  caverns  of  8t.  Catherine's 
Island,  where  it  is  common,  in  company  with  Pro* 
glad^UBf  and  with  the  aame  habits. 

One  specimen  in  my  possession  produced  yonng 
freely,  ejecting  them  from  the  oral  aperture  four  or 
five  at  once.  They  varied  in  size,  from  that  of  a 
mustard-seed  downwards ;  were  very  prettily  marked, 
with  radiating  white  bands  on  a  ydlowish  gionnd^ 
when  contracted;  and  displayed,  when  expanded, 
from  twelve  to  eighteen  orange  tentacles. 

Baffofiia  vemtsia.   The  Orange-disked  Anemone. 

(Plate  XXIII.,  figs,  a,  b.) 

.  Button  about  half  an  inch  in  diameter,  and  the 
same  in  height   Flower-like  expanse  one  inch  wide. 

Tiie  button  varies  from  deep  buff  to  rich  brown- 
orange,  studded  with  minute  pale  suckiug-glaads, 
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«iid  marked  arcmnd  the  haae  with  Bhart  «ad  Yiniahing 

longitudinal  pale  lines. 

Tentacles  about  two  liaxidred  or  more,  not  in  dis- 
tinct rows,  the  inner  ones  about  as  long  as  ibe 
diametw  of  the  disk,  the  outermost  small  and  dose* 
set;  slender,  aente,  somewhat  flaccid;  pure  white, 
becoming  pellucid  at  the  base,  and  sometimes  at 
the  tip. 

Disk  commonly  ovate^  wholly  of  a  brilliant  orange 
or  red-lead  colour,  with  no  markings  except  the  indi- 
cations of  internal  structure,  which  are  diml  y  visible 
through  the  integument.  Its  surface  is  plane;  the 
mouth  a  simple  orifice,  without  distinct  lipa  or 
cone. 

This  most  elegant  species  I  have  met  with  only  in 

this  neigh bouiiioud,  where  it  is  so  abundant  as  to  he 
quite  characteristic.  It  occurs  all  along  the  south 
coast  of  Pembrokeshire,  at  least  from  Monkstone 
Point  to  St.  Gowan's  Head,  but  is  more  than  usually 
numerous  in  the  fine  perforated  caverns  of  St.  Cathe- 
rine's Island,  that  form  such  an  attraction  to  Tenby 
visitors.  It  is  a  troglodyte  species,  almost  invariably 
choosing  for  its  residence  some  crevice  or  cranny,  or 
one  of  those  litde  cavities  made  by  boring  mollusks, 
with  which  the  limestone  here  is  so  generally  honey- 
combed. Though  we  often  see  it  in  shallow  pools 
with  a  bottom  of  mud,  w.e  invariably  find  on  exami- 
nation that  it  is  attached  to  a  hole  in  the  rock  beneathj 
protruding  its  body  throng  the  deposit  by  elonga- 
tion, and  expanding  its  beautiful  di.sk  on  the  siirtace. 
From  this  habit  it  is  difficult  to  procure,  notwith- 
standing its  abundance,  as  it  must  be  chiselled  out, — an 


/ 
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opemtion,  whichi  horn  the  great  haidness  of  the 
Ibiestone,  is  bodi  tedious  and  precarioas* 

Hundreds  may  be  seen  in  the  largest  of  the  caverns 
alluded  to,  hangiug  down  from  the  walls  during  the 
of  the  tide ;  the  button  elongated  to  an  inch  or 
more.  The/  expand  vezy  leadilj  in  captivilj,  dis- 
playing the  brilliant  disk  in  full,  fringed  with  its 
elegant  border  of  white  tentacles ;  yet  not  unseldom 
do  we  see  the  margin  puckered  into  frilled  folds,  in 
the  manntf  of  S*  heUi$  and  diantkus^  though  to  a  less 
^tent. 

This  species  has  close  relations  with  S,  mvea  and 
S.  rosea,  especially  with  the  former.  Its  colouring, 
howeyer,  seems  constant,  without  any  tendency  to 
albinism ;  and  its  habit  of  throwing  the  margin 
into  puckers,  and  its  tendency  to  an  ovate  outline, 
also  distinguibli  it,  though  less  satisfactorily.  From 
rosea  it  is  better  distinguished  by  its  superior  size, 
and  by  the  greater  comparatiye  thickness  of  its  inner 
tentacles,  which  also  are  more  discal,  whereas  in 
roMff  they  are  sJl  marginal.  All  the  three  species 
throw  out  white  filiferous  filaments  in  great  profusion 
when  annoyed. 

The  thread-capsules  of  the  filiferous  filaments 
are  of  two  kinds.  The  one  is  larger,  oblong,  with 
rounded  ends,  emitting  a  thread  about  thrice  as  long 
as  itself,  abruptly  pointed,  and  clothed,  from  the  basal 
third  outwards,  with  close-set  reverted  hairs,  which, 
appear  to  be  set  on  the  thread  in  a  spiral  direction. 
The  thread  before  emission  is  very  distinct,  running 
through  the  whole  length,  slightly  bcut,  aud  gradu- 
ally merging  into  the  outer  end  of  the  capsule*  In 
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some  instances  a  thread  is  discharged  in  every 
respect  agreeing  with  that  just  described,  hut  per- 
fectly fiimple,  and  without  barbs.  I  think  that 
ihia  oceuis  when  the  emianion  has  been  very  slow ; 
that  the  barbed  hairs  fly  out  only  when  the  missile 
force  is  sudden ;  tliat  otherwise  they  continue  ap- 
pressed  to  the  sides,  and  invisible.  I  can  discover 
no  trace  of  the  spiral  in  the  tmemitted  thxead. 

The  other  kind  of  capsnle  is  of  the  same  fonn  as 
this,  bat  only  half  the  length.  The  thread  also 
looks  the  same  before  emission,  but,  when  expelled, 
tapers  to  a  fine  point.  A  spiral  band,  iutemal,  or  at 
least  not  projecting  from  the  surface,  rans  loosely 
ronnd  the  thread,  from  its  base  as  far  up  as  the 
thickness  allows  it  to  be  traced. 

Bunodea*  thaUia*  The  Glaucous  Warty  Anemone. 

(Pbte  ZXIIL,  fig.  €>) 

Button  one  and  a  quarter  inoii  in  diameter,  usually 
one  inch  in  height,  but  capable  of  elongation  to 
double  this  altitude*   Expanded  flower  two  inches. 

Button  pale  bluish-green,  studded  with  prominent 
warts  of  a  darker  hue,  set  in  twenty-five  to  tliirty 
longitudinal  rows^  about  twenty-five  in  each  row ; 
the  topmost  or  marginal  wart  becoming  an  elongated 
pale  tubercle  or  rudimentary  tentacle. 

Tentacles  about  forty-eight  in  number,  in  two  rows, 
equal  in  ^ize ;  thick,  obtuse,  scarcely  more  than  half 
as  long  as  the  diameter  of  the  disk,  even  when  ex- 
tended : — ^pellucid  greyish-brown,  with  a  longitudinal, 
undefined^  dark-brown  streak  along  the  facial  side  of 

*  Se«  Appendix,  No.  II. 
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each,  on  wliich  are  placed  irregularly  several  specks 
and  splashes  of  opaque  wliitei  yaijing  in  number, 
ahape,  sise,  and  position. 

IMak  a  manyHMjel  star  of  yellow  rays  on  a  blackish 
ground:  thns  prodnced:^ — the  tentacles  of  the  inner 
circle  have  their  discal  lihs  blackish,  with  a  spindle- 
shaped  spot  of  yellow  near  the  mouth ;  those  of  the 
outer  row  aire  similarly  marked,  but  the  yellow  spoit  is 
drawn  out  to  a  long  fine,  diriding  the  primaiy  ten- 
tack-ribs  each  other ;  these  lines  make  the  rays 
of  the  facial  star. 

This  is  a  very  well-marked  and  constant  species : 
out  of  a  doeen  specimens  lhat  I  procmed,  no  two 
differed  in  any  appreciable  d^ree,  except  in  size.  It 
approaches  close  to  B.  ^emmaced,  from  which,  how- 
ever, it  is  easily  distinguished  by  colour,  and  by  its 
superior  dimensions. 

I  fonnd  it  in  only  one  locality ;  in  the  dark  angles 
and  pools  of  a  little  insular  rock,  exposed  at  spring 
tide,  that  lies  just  off  ihc  Cove  called  the  Droch,  near 
Lidstep,  on  the  east  side.  It  is  not  troglodyte  in 
habit,  but  adheres  to  the  open  rock,  and  is  therefore 
easily  detached.  It  is  veiy  social :  I  almost  invari* 
ably  found  fom  or  fire  clustered  together  in  a  lump, 
each  pressing  upon  the  sides  of  the  others. 

Tn  captivity  it  is  shy  of  expanding :  it  is  also  re* 
luctant  to  adhere,  and  yexy  readily  detaches  its  base, 
either  wholly  or  in  part;  when  it  will  frequently 
remain  for  days  without  again  affixing  itself.  If  the 
water  become  stale,  it  manifests  its  impatience  in 
this  way,  and  dies  sooner  than  most  species.  Like 
jfemmaeea^  it  throws  off  successive  rings  of  mncua 
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from  its  body,  whicli  accumulate  around  its  base  if 
not  removed. 

The  resemblance  of  this  spedes  to  B,  gimmaeea  is 
Heightened  bj  the  habit  of  elongating  itself  in  the 
form  of  a  column,  when  closed. 

It  titles  not  throw  out  filiferons  filaments  when 
initated,  but  the  convoluted  bands  are  protruded 
from  wounds  in  the  base*  Examining  a  small  portion 
of  one  of  these,  I  fonnd  two  sorts  of  capsules :  the  one 
of  a  lengthened  oval  form,  Ty  J^th  of  an  incli  in  length, 
from  which  a  thread,  apparently  simple,  ^th  of  an 
inch  long,  is  evolved;  the  other  more  nnmerons, 
excessively  linear,  ^  length.  I  am  not  sure, 
however,  whether  these  ktt^  be  capsnles,  as  I  did 
not  sec  one  discharge. 

In  the  skin  surrounding  the  margin  the  cs^sules 
are  linear-oblong  and  very  minute,  of  an  inch 

in  length.  Those  in  the  walls  of  the  tentacles  are 
similar  in  form  and  size. 

I  have  chosen  the  specific  name  from  BaWta,  an 
olive  shoot,  in  allusion  to  the  elongated  form  and 
glaucous  oolour  of  this  species* 

The  next  species,  though  included  by  Dr.  John- 
ston in  his  "British  Zoophytes,"  is  so  imperfectly 
characterized  that  I  shall  describe  it  also  at  length. 

Sagariia  vidtMita^    The  Snake-locked  Anemone. 

The  markings  of  the  button  in  this  species  are 
dosely  like  those  of  8.  troglodytes^  and  the  pattern  of 
the  disk  is  nearly  the  same;  and  yet  the  general 
aspect  of  the  two  is  very  different,  so  that  they  can 
be  distinguished  at  a  glance.   When  expanded,  the 
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length  mi  slendernesB  of  the  tentacles  in  vidwiUay 

and  the  two  dark  lines  on  eax^h,  one  on  each  side,  are 
sufficient  marks ;  wken  contracted,  a  certain  mealy  or 
speckled  character  is  oonBtant  about  the  upper  part  of 
the  button  in  mduaiU^  which  is  not  found  in  anj 
specimen,  that  I  have  seen,  of  troglodytes. 

Mr.  Huxley  gave  me  a  very  fine  specimen,  charac- 
teristically marked,  which  he  dug  out  of  the  sand 
atXenbj.  Its  disk  measured  foilj  one  and  a  quarter 
inch  in  diameter,  exdusive  of  tentacles ;  so  that  the 
total  expanse  was  two  iuchca  and  a  half.    This  indi- 
vidual»  which  was  the  ^nest  example  I  have  ever 
seeui  used,  after  it  had  been  in  mj  possession  some 
time,  to  dongate  itself ,  especially  at  night,  in  the  form 
of  a  perpendicolar  column ;  ftom  the  summit  of  whieh 
the  numerous  slender  tentacles,  arching  outwards  on 
all  sides,  gave  to  the  whole  animal  somewhat  of  the 
appearance  of  an  elegant  palm-tree.   I  have  seen  the 
column  five  inches  in  height,  with  a  thickness  of 
about  two-thirds  of  an  inch. 

This  was  the  only  exani|)Io  that  came  under  my 
observation  here;  but  Mr.  liuxiej  iuibrms  me  that 
he  fomul  several  in  similar  circumstances  to  the  above. 

lb.  Price  has  described  this  species  by  the  name  of 
Actinia  anguicoma ;  an  appellation  which  I  adopted 
in  my  "  Devonshire  Coast."  But  the  species  is  the 
A.  vtdtmta  of  MuUer;  and  notwithstanding  the 
superior  significance  of  Mr.  Price's  name,  it  must 
yield  to  the  law  of  priority.  His  description  of  the 
animal's  habits  agrees  closely  with  what  I  have 
mentioned  above. 
The  filiierous  filaments  are  protruded  relnctantly 
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and  sparsely.  They  ore  well  ciliated,  and  contain 
crowds  of  long-oval  capsules  leacliingto  jii^th  of  an 

inch  in  length,  with  a  central  linear  cell.  Thej  emit 
tke  wire  readilj,  wliich  is  one  and  a  half  times  the 
length  of  the  capsule,  and  anned  with  a  dense  heard. 
I  find  capsules  of  only  one  fonn,  though  they  vary  in 
size;  some  being  not  half  the  length  just  named. 

SagarHa  rosea.   The  Bosy  Anemone. 

(Frontispiece.) 

In  the  poola  and  angles  of  the  rocks  about  the 
Droch  I  found  many  specimens  of  this  species^  which 
I  had  hitherto  known  only  by  a  single  indmdual.  It 

scarcely  ever  exceeds  half  an  inch  in  diameter,  ex- 
panded. The  disk  is  iVequently  tinged  with  orange, 
gradually  merging  into  the  roseate  hue  of  the  ten- 
tacles.  It  curk  the  disk  into  puckered  folds. 

The  capsules  of  the  filaments  are  jj^^th  of  an  inch 
long ;  tliey  protrude  a  short  thread,  scarcely  twice  as 
long  as  themselves,  armed  with  a  dense  beard,  whose 
setas  are  slightly  reverted. 

Sagartia  beilis.    The  Daisy  Anemone. 

This  is  one  of  our  rarest  species ;  only  two  or  three 
individuals  having  occurred  to  me,  on  the  rocks  of 

Tenby  Head,  as  I  have  described  at  page  96,  ante. 
I  must  therefore  refer  to  my  previous  works  for  what 
I  know  of  its  appearance  and  economy.* 

Bagartia  troglodytes.  The  Snipe's  Feather  Anemone. 

Button  from  one  half  to  one  inch  in  diameter^ 

and  from  one-eighth  to  three-fourths  of  an  inch  in 
*  DeTonshire  Coast^  p.  26 ;  Aquarium^  p.  81. 
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lieig}it.  Expanded  tentacles  to  one  and  tbiee-qoarters 
of  an  inch. 

Button  oUve-green,  olive-brown,  gre} ,  bufF,  or  drab, 
always  marked  with  pale  or  white  longitudinal  bands, 
widest  and  most  conspicuous  at  the  base,  where  the 
longei  alternate  with  shorter  ones^  but  asnally  yanish* 
ingtowoidBthesammit.  Whole  smface  beset  with  pale 
sucking  glands,  more  or  less  visible,  chiefly  towards 
the  summit,  which  have  a  strong  power  of  adhesion. 

Tentacles  about  48,  in  four  rows — 6, 6»  12,  24=48 ; 
the  innermost  largest  and  decreasing  outward:  in 
extension  about  as  long  as  the  width  of  the  disk, 
conical,  bluntly  pointed ;  pellucid  grej,  marked  witli 
black  at  the  base,  with  a  narrow  slight  semi-ring  of 
white  in  the  middle,  and  with  two  conspicuons  rings  of 
white  near  the  tip.  The  intervening  portions  are 
often  varied  with  blackish,  and  with  pale-red,  dim 
and  pellucid  in  the  ratio  in  whicii  the  tentacle  is 
distended  with  water. 

]>isk  varied  with  black,  grey,  and  ^hite,  in  a 
delicately-pencilled  pattern,  that  has  been  justly  com- 
pared to  the  mottling  of  a  feather — that  of  a  sMi|)c,  ibr 
instance.  The  elements  of  the  pattern  seem  constant, 
though  some  variation  in  the  proportions  of  the 
coloois  causes  diversity  in  the  appearance  of  indi* 
vidnals.  The  base  of  each  tentacle  is  marked  with  a 
large  black  cloud,  enclosing  a  heart-shaped  spot  of 
grey ;  within  this  is  a  long  lozenge  of  grey,  margined 
with  black;  then  a  spot  of  white  surrounded  by 
black ;  and  then  a  narrow  line  of  pale  yellow  or  diab» 
margined  with  black,  brings  the  tentade-ridge  to  the 
oral  oritice. 
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Tliis  species  is  abundant  ia  the  largest  of  St. 
Catherine's  GaveniB,  ensconoed  in  holes  and  crevices 
of  the  limestone  lock,  into  which  it  retreats  on 
alarm.  Like  other  species  of  the  same  habit — as 
S,  nivea,  and  8,  venustn,  its  coni])aiuon3  in  tliis  Cavern 
— ^it  is  diiBcnlt  to  procure  on  this  account.  Nor  is  - 
it  easy  to  discoyer  specimens,  even  when  Qcozes  are 
exposed  and  expanded ;  for  the  mottled  colouring  of  the 
disk  and  tentacles  is  so  like  that  of  tlie  sand  aud  mud 
ot  the  pools,  that  even  a  practised  eye  may  overlook 
them  without  the  closest  searching.  They  often  pro- 
trude the  tentacles  only,  clustered  peipendicularly, 
through  lihe  mud,  and  sometimes  only  the  tips  of 
these  organs.  1  licir  concealment  is  aided  by  the  col- 
lection of  sand,  gravel,  and  broken  shells,  that  adhere 
to  the  sucking-glands  of  the  body ;  these  substances  arc 
often  present  in  considerable  quantity,  and  are  retained 
with  pertinacity  for  a  long  time,  even  in  captivity. 

On  the  east  wall  of  the  Cavern  just  mentioned, 
hundreds  are  lodged ;  and  these  are  left  dij  when  the 
tide  recedes.  Their  half-closed  buttons  are  ihen  more 
readily  detected ;  and  the  chisel  can  generally  more 
easily  dislodge  theiu  there. 

In  confinement  they  are  soon  at  home,  adhering  to 
any  surface :  they  form  a  very  flat  button  when  con- 
tracted, but  are  not  at  tdl  chaiy  of  expanding.  Some 
specimens  greatly  resemble  /SL  viduata;  and  when 
closed,  the  two  species  can  scarcely  be  distinguished. 

W  hen  much  irritated  by  pressure,  S.  troglodytes 
throws  out  convoluted  filiferous  filaments,  which  axe 
very  slender,  few  in  number,  and  reluctantly  producedv. 
These  are  of  the  usual  appearance,  hiied  with  linear-oyal 
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capsules,  marked  with  a  mediaa  linear  chamber^ 
which  continiiea  visible  after  ihe  emission  of  the  short 
thread ;  this  latter  is  scarcely  longer  than  the  cap- 

sule,  ^\  idcly  armed  with  what  appear  to  be  beards 
slaatiug  outwards,  like  the  yanes  of  a  featiier. 
Among  them,  in  fax  less  pfofosion,  jet  still  suffi- 
ciently numeiouSy  are  other  latger  capsnlesy  more 
ovate  in  form,  which  contain  a  band  consisting 
of  a  thread  coiled  in  a  very  regular  spiral.  Some- 
times the  band  is  bent,  as  if  by  its  own  elastic 
foioe,  pressing  on  the  walls  of  the  capsule.  I 
have  seen  it  projected  in  several  instances  to  great 
length,  with  little  force ;  it  is  simple.  The  average 
length  of  the  linear  capsules  is  ^y^th  of  an  inch,  and 
their  width  T^Vv^h.  The  length  of  the  ovate  ones  is 
th ;  their  width  rrsis^  walls  of  the  tentacles 
are  studded  with  both  kinds,  but  of  smaller  size ;  and 
the  ovate  form  is  more  scarce  in  proportion,  and  not 
invariablj  present. 

Sagartia  nivea.    The  Snowy  Anemone. 

(FroiiUapieoe.) 

This  species,  of  which  I  had  before  met  with  only 
two  specimens — one  on  the  south,  the  other  on  the 
north  coast  of  Devon— is  veiy  common,  and  particn- 
larly  fine  on  the  coast  of  Pembrokeshire.  In  the 
numerous  caverns  and  dark  rock  pools  into  which  the 
compact  limestone  around  Tenby  is  hollowed,  this 
delicate  Anemone  is  seen  to  advantage,  studding  the 
dark  rock  by  hundreds,  like  bright  stars,  either 
singly  or  grouped  in  constellations.  When  covered 
by  water,  it  expaudd  £reely,  and  continues  long 
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exposed;  but,  in  sitnatians  wheie  it  is  left  hj  the 
tide,  it  either  withdraws  into  its  hole,  or,  if  this  he 

placed  on  the  side  of  a  perpendicular  or  overhanging 
rock,  it  hangs  out  in  the  form  of  a  lengthened  nipple, 
with  a  drop  of  water  depending  from  its  head,  like  a 
dewdrop,  in  the  centre  of  which  a  speck  of  white 
reveals  the  peeping  tips  of  the  contracted  tentacles. 

Specimens  occasionally  show  a  tendency  to  those 
alternate  bands  of  paler  and  darker  colour  at  the  base 
of  the  button,  that  characterize  troglodytes^  viduaia, 
and  other  species. 

It  occasionally  expands  to  one  and  a  half  inch  in 
diameter. 

The  filiferons  filaments  are  projected  with  great 
readiness  and  profusion.  They  are  moderately 
crowded  with  capsules,  about  ^th  of  an  inch  in 

length,  which  protrude  a  thread  about  thrice  their 
own  length.  This,  in  general,  appears  simple  ;  but,  in 
some  instances,  I  have  seen  it  decidedly  barbed.  In 
these  cases,  it  was  mudi  shorter. 

An  infant  of  this  species,  tliat  was  bom  in  one  of  my 
vases,  adhered  by  the  base  immediately,  and  presently 
expanded.  It  displayed  twelve  tentacles,  set  in  six 
pairs ;  each  pair  being  nearly  parallel,  and  separated 
by  a  marked  interval  from  die  pair  on  either  side. 

SagoftHa  dtantkus.   The  Plumous  Anemone. 

As  I  have  already  observed,  this  occurs  on  the 
fddes  of  the  Third  Gayem  of  St.  Catherine's,  in  small 
specimens  only,  of  the'  white  and  yel1owishH>liye 

varieties.  I  have  not  met  with  it  anywhere  else  in 
this  neighbourhood. 
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As  I  have  already  written  its  history  under  more 
faYomable  circamstaiices,*  I  shall  here  only  make  an 
obserration  oa  its  anoatme. 

The  filaments  are  slender^  reluctantly  protruded. 
They  arc  crowded  wilIi  liiiear.-ol)long  capsules,  about 
y^^th  of  an  inch  in  length,  some  of  which  discharge  a 
short  thread  about  twice  aa  long  as  themselves,  armed 
with  a  dense  reverted  beard ;  others,  of  the  same 
form  and  size,  shoot  forth  a  long  thread,  apparently 
simple  ;  I  saw  one  extend  to  /^th  of  an  inch,  the 
tip  then  slowly  lengthening  in  a  spixaL 

Ae^tnia  me9em^€tnihmnum.   The  Common  Smooth 

Anemone. 

This  well-known  species  is  sufficiently  abundant 
here;  but  the  specimens  are  ehiefly  of  the  liTer-oolouzed 
▼ariety,  verging  into  deep  orimson,  and  of  the  olive, 
verging  into  dark  greLii.  Tlie  great  variety  called 
the  Strawberry,  dark  red,  with  numerous  light  green 
spots,  80  common  on  other  rocky  situQueBf  seems  rarcy 
if  not  unknown,  here. 

The  eonvolated  bands  in  this  speeies  possess  com- 
paratively few  capsules ;  these  ate  nearly  linear  and 
small,  being  about  -^^th  of  an  inch  in  length.  They 
do  not  readily  emit  their  contents,  a  simple  threads 
which  I  haye  seen  protruded  to  more  thsn  twenty 
times  the  length  of  the  capsule. 

The  marginal  tubercles  or  azure  spherules  are 
almost  wholly  composed  of  capsules,  very  linear,  and 
about  y^th  of  an  indi  long.  They  Teiy  rdnctantfy 
emit  the  thread,  whieh  I  have  therefore  S6en  only  in 

*  The  Aquarium,  p.  189. 
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few  instances.  It  is  very  subtile,  and  of  considerable 
length ;  but  I  have  not  been  able  in  my  case  to  trace 
it  to  its  termination. 

The  tentacles  are  closed  tubes,  the  walls  of  which 
consist  of  two  distinct  layers.  The  outer  consists  of 
colourless  granules,  irregular  in  size  and  form,  but 
generallj  sub-globular,  and  rarely  exceeding  -s^Vtj^^ 
of  an  inch  in  diameter.  Several  of  these  globules 
have  a  spontaneous  jerking,  sub-rotatory  motion.  In 
this  layer  the  thread-eapsoles  are  set,  comparatiyely 
few  in  this  species,  linear-oblong,  and  not  more  than 
x^i^th  of  an  inch  in  length.  They  emit  a  fine  thread, 
apparently  simple,  and  of  considerable  length.  Below 
this  layer  is  one  of  pigment  granites. 

Many  of  the  capsules  (or  what  seem  to  be  such), 
both  in  the  walls  of  the  tentacles  and  in  the  azure 
tuberdes,  differ  £rom  the  rest  by  being  much  thickened 
at  one  end,  which  is  in  some  examples  turned  to  one 
side,  and  hooked  in  various  degrees. 

This  species  is  well  known  as  pKxlncing  its  young 
perfectly  formed,  and  ofiten  in  considerable  numbers 
at  onoe;  so  that  it  is  no  uncommon  occurrence  ta 
find  in  the  moming  an  individual  surrounded  by  a 
large  family  of  hopeful  children,  though,  when  we 
looked  at  it  on  the  night  before,  it  was  quite  soliUiry, 
I  divided  a  middlin^sized  specimen  with  a  sharp 
knife  txansveraely ;  when  about  twenty  yoong  ftll  out 
from  the  inteiseptal  spaces.  These  wexe  all  frdly 
formed,  though  in  size  they  varied  from  one-twelfth  to 
oUiO-fourth  of  an  inch  in  diameter.  I  could  find  no  sign 
of  ova  in  the  convoluted  ovarian  bands  that  spring  itom 
the  bases  of  the  sspta.  One  of  thelai;ge8tof  theyoung 
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liad  thirty-four  (normally  three  sets  of  twelve  each) 

tentacles  ;  and  all  of  them  established  themselves  at 
once  in  the  Aquaiium,  on  the  pieoea  of  rock  and  the 
bottom. 

The  month  in  this,  as  in  other  species,  is  much 

corrugated  internally,  and  its  angles  are  marked  with 
spots,  which  in  the  green  varieties  are  blue,  in  the 
led  ones  purple :  these  have  been  pbmaibly  conjectured 
to  be  eyes^  I  find  that  at  the  point  where  the  lips 
unite,  tiiere  is  a  minute  oral  wart,  with  a  fissure  on 
eadi  side,  separating  it  from  the  lips  ;  and  the  wart 
thus  ibrmed  is  the  coloured  tubercle  in  question. 

Anthea  cereus.   The  Furrowed  Anthea. 

Both  the  brown  and  green  v  arieties  of  this  widely 
distributed  species  occur  here  in  shallow  pools — its 
usual  haunt ;  but  not  veiy  abundantly.  I  notice  it 
because  of  an  intenesting  obeervation  which  I  have 
to  record  concerning  its  habits. 

The  power  of  reproducing  lost  parts,  which  made 
the  Hydra  such  a  miracle  to  its  early  observers,  is 
ascribed  also,  in  scarcely  infer»nr  degree^  to  the 
Adiniaiim,  According  to  Dicquemare,  if  cut  trans- 
versely through  the  middle,  the  lower  portion  of  the 
body  will,  after  a  time,  produce  new  tentacles,  "pretty 
near  as  they  were  be&>re  the  operation;"  while  the 
upper  portion  swallows  food  as  if  nothing  had  hap- 
pened, permitting  it,  indeed,  at  first  to  come  out  at 
the  opposite  end, — "just  as  a  man's  head,  being  cut 
offy  would  let  out  at  the  neck  the  bit  taken  in  at  the 
mouthy" — ^but  which  it  aeon  learns  to  retain,  and  digest 
in  a  proper  manner.  In  an  experiment  of  this  kind. 
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the  upper  half,  instead  of  healing  up  into  a  new  basis, 
actually  produced  another  mouth  and  tentacles;  bo 
that  an  animal  was  formed  which  caught  its  prey  and 
fed  at  both  ends  at  the  same  time !  If,  again,  the 
section  of  the  body  is  made  in  a  perpendicolor  di* 
rection,  so  aa  almost  to  divide  it  into  two  halves, 
these  halves  unite  again  in  a  few  days.  If  the  section 
is  complete,  two  perfect  individuals  is  the  zesult; 
and  to  complete  the  wonder,  if  the  body  he  torn  away, 
and  only  a  portion  of  the  base  remain,  from  this 
fragment  a  new  offspring  will  sometimes  rise  up  to 
•occupy  the  place  of  its  parent.* 

I  do  not  know  that  any  instance  is  oti  record  of 
spontaneous  diyision  in  the  Zoophytes  proper,  or  at 
least  ill  tlie  liiglily-organized  Family  of  ActiuiadiBy 
common  as  the  phenomenon  is  in  some  of  the  low 
forms;  as  the  Infusokta,  for  example.  The  following 
£ftct,  observed  by  Mr.  Dyster,  possesses,  therefore, 
great  interest,  and  I  give  it  in  his  own  words,  as  com- 
municated  to  me. 

An  Anihea  cereus  which  had  been  in  captivity 
thirteen  days,  devoured  with  great  relish  a  dead 
P€mdalu8.  I  watched  the  operation  of  seizing  and 
swallowing ;  and  there  was  nothing  unusual  in  the 
appearance  of  the  Anthea,  on  Monday  night.  On 
Tuesday  morning,  going  to  look  at  my  prisoner,  I 
obs^ed  the  rejected  shell  of  the  Pandalus  at  the 
bottom  of  the  jar,  and  to  my  great  puzzlement,  instead 
of  one  Anthea  there  were  two,  of  nearly  equal  size,  Ijut 
much  smaller  than  mj  old  friend.  Both  appeared 
languid  \  and  ^m  the  margin  of  one,  two  tentacula 
*  Gondeniod  la  Dr.  JTohiuiUm'i  Bdt.  ZooplLy  S89. 
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appear  sprouting.  They  hang  in  a  very  flaccid  state, 
BO  that  I  could  not  examine  the  condition  of  the 
mouth  yestexday  (the  first  <^  their  separate  existence); 
but  to4ay  one  exposes  his  moath,  which  is  perfectly 
formed.  One  seems  to  have  lost,  to  a  gfeat  extent, 
if  not  entirely,  the  prehensile  power  of  the  tentecula, 
which  neither  grasp  nor  stick.  The  other  is  in  a 
more  nonnid  condition,  but  still  weak." 

Lucernaria  auricula.   The  Auhcled  Lucemaxia. 

A  specimen  of  this  species,  about  half  an  inch  in 
height,  wad  giyea  me  by  Mrs,  Brett  It  was  of  a 
dark,  brownish-red  hue,  snb-pellncid,  so  as  to  show- 
indications  of  the  pale  ovaries  within.  The  clusters 
of  tentacles  were  more  rosy  in  tint.  These  consisted 
of  rather  short  stalks,  with  slightly  larger  globose 
heads,  about  forty  in  each  duster.  The  animal  was 
strongly  contracted  when  brought  to  me,  the  arms 
bent  inward,  and  the  tentacle-clusters  in  close  con- 
tact ;  it  remained  in  this  condition,  without  movement 
of  any  kind.  The  auricles  were  oval,  of  a  light 
green ;  possibly  these  organs  may  be  analogous  to 
the  marginal  azure  iubercica  in  Actinia  mesembryan" 
themunu 


The  Frontispiece  represents  three  spedes  of  8an 

gaTtta* 

In  the  left-hand  comer  is  an  expanded  specimen  of 
8.  auriora,  the  Qrange-tentaded  ioiemone,  and  abore 
it  one  contracted. 
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In  the  centre  of  tbe  foregronnd  are  three  specimenB 

of  the  Rosy  (5.  rosea) ;  one  contracted,  and  two  ex- 
panded. 

At  the  right-hand  is  the  Snovj-diBk  {8*  nivea)^ 
both  expanded  and  contracted. 

In  Plate  XXIII.,  figs,  a  and  h  represent  the 
Orange-disk  {S,  venusta) ;  the  former  contracted,  the 
latter  expanded. 

Fig.  0  is  the  Glancons  Warlj  Anemone  (Bunodes 
ihaUia)f  paxtially  open. 
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L  (Paob  Sd8.) 

SVOaOAOHMBNTS  OF  THB  SEA. 

The  evidence  for  the  inundation  mentioned  in  the  text 
has  been  collected  with  much  car©  and  industry  by  the 
Rev.  G.  Edwards,  of  Llangollen,  and  published  in  a 
▼aluable  Memoir  read  before  theOambrian  Aroh»ological 
Aflsodatioii,  at  Oaacnarvoiu  I  ahall  craTe  the  liberty  of 
citing  it  entira 

'*  The  IwmdaiAm  of  Gofnire  V  Choadod,  4se. 

There  is  a  tradition  in  the  auiroanding  country,  that 
the  flea  at  some  distant  period  came  in  and  orerwhebned 
aa  eactenaive  territory  called  ^CSantre  "r  Qwaelod,'  or  the 
Lowland  Hundred,  upon  the  weateni  coaiit  of  Walea. 

Aud  tLis  tradition  is  corroborated  by  the  testimony  of 
several  ancient  records,  both  in  prose  and  poetry,  still 
preserved  in  the  Welsh  language.  The  Lowland  Hun- 
dred, it  is  said/occupied  a  great  part  of  the  bay  which  is 
now  called  Cardigan  Bay;  and  a  atraight  line  drawn  firom 
Barda^  Island,  on  the  ooaat  of  Oaemarvonahire^  to 
Bamaey,  in  Pembrbkeahire^  would  probaldy  i^faow  the 
extent  of  land  lost  when  this  calamity  took  place.  The 
time  assigned  to  the  event  is  differently  stated  in  different 
records ;  for,  according  to  some  accounts,  it  happened  as 
early  as  A.]f.  3591 ;  bat|  according  to  othera,  it  took  place 
in  the  fifUi  oentoxy.  But  all  the  dooomenta  on  the  anb- 
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ject  eoindde  in  proving  the  event,  thong^  they  differ,  as 
to  the  date  and  extent  of  the  inundation.    This  circum- 
stance, liowever,  may,  in  some  degree,  be  overlooked,  when 
we  comdder  that  the  event  is  alluded  to  by  historians, 
bards,  and  antiquaries,  who  have  written  at  different 
periods.   The  penon  mentioned  as  the  main  cause  of  the 
disaster  was  Seithenyn,  son  of  Seithyn  Sddi,  prince  of 
Dyfed,  or  Bimetia,  a  part  of  Sonth  Wales.    He,  it  is 
said,  had  the  care  of  the  flood-gates  which  prevented  the 
sea  from  coming  in  at  hit^h  water.    The  land  being  low, 
a  sort  of  embankment,  or  wail,  had  been  raised  to  prevent 
the  sea  busting  in  and  overflowing  it ;  the  floodrgntai^ 
probablj,  were  npon  some  part  of  this  emhanhmeBt  whetre 
the  rivets  discharge  themselves  into  the  ssa,  and  it  was 
aeeoBsary  to  dose  them  at  lii^h  water ;  and  npon  one 
night  of  fejisting  and  mirth,  wlien  the  inhabitants  were 
buried  in  sleep  and  wine,  and  Seithenyn  among  the  rest, 
the  flood -gat  e^  were  left  open,  and  the  sea  burst  in  upon 
the  inhabitants^  many  of  whom  were  buried  beneath  its 
waves  wliihit  revelling  at  their  banqnet,  and  leading  in 
the  dance;  and  their  songs  of  joy  were  tamed  intoaniid<» 
night  cry.    Some  aooonnts  say  that  Seithenyn  himself 
ill  his  drunkenness,  went  and  opened  these  flood-gatesi, 
and  thus  intentionally  caused  the  lamentable  catastrophe. 
In  the  Triads,  which  are  a  collection  of  very  ancient 
historical  leooxds  in  the  Welsh  language^  this  Seithenyn 
is  called  one  of  the  three  great  anant  dmnkards  of  the 
Isle  of  Britain,    Th»  cirenmstanee  is  thna  reo(»ded  in 
the  Triads  :— 

'"Seithenyn  the  Drunkard  let  in  tlie  &ea  over  Cantre  'r  Gwaelod, 
so  that  all  the  houses  and  lands  contained  in  it  were  loat.  And 
before  that  time  there  were  found  in  it  sixteen  fortified  towns, 
■npcrior  to  all  the  towns  and  dties  in  Walea^  except  Oaeiileon  on 
the  Usk.  And  Gantrs  'r  Gwaelod  was  the  dominion  or  Gwyddno, 
kiag  of  Cardigan ;  and  tliis  event  happened  in  the  tiaie  of  Aflh 
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broaiiis.  And  flic  people  who  escaped  from  that  inundation  camo 
and  landed  in  Ardiidwy,  the  country  of  Arron^  the  SBOWd<Ui 
moaataiA«!»  and  oilier  places  not  before  inhabited.' 

**  Such  is  the  testimony  of  the  Triads.  And  as  to  the 
authority  of  these  ancient  records,  it  should  be  here 
observed  that  the  Druids^  amoug  the  Britons,  did  not 
oomiiiit  thim  preoaptB  and  neordB  to  writing,  but  deli- 
rend  them  in  a  form  mort  likdy  to  be  remembered ;  and 
tbe  triad  was  a  form  peeoHarly  adapted  for  this  purpose, 
where  the  number  of  circumstances  is  neither  too  few 
to  make  an  ini|u  es3ion,  nor  too  many  to  be  clearly  and 
strongly  engraven  on  the  memory.  Thus  the  ancient 
Dmide  and  bards  transmitted  the  principles  of  biatoiy 
and  adence  to  their  diaciples ;  and  these  Triads  being  onlj 
commemorative  of  ftots^  the  dates  of  those  fikots  ean  only 
be  known  from  internal,  or  eonourrent,  teetimony. 

In  the  Myvyrian  Archaeology  there  are  some  poems 
attributed  to  Gwyddno  Garanhir.  They  are  certainly 
very  old,  and  were  probably  written  as  early  as  the  sixth 
or  serenth  centuzy.  One  of  them  is  wiitten  upon  the 
innndation  of  Cantre  'r  Qwaelod.  The  anthor  calls  upon 
Seithenyn  the  Dronkard  to  stand  oat  and  see  what  he 
had  done.  The  following  may  be  considered  as  contain- 
ing the  meaning  oi  some  ^&rts  of  the  poem  • 

"'Seithenyn^  come  out^  and  look  towards  the  abode  of  heroes: 
the  plain  of  Gwyddno  is  overwhelmed  by  the  sea.  Coned  be  the 
embankment  whieh  let  in,  after  wine,  the  open  fountain  of  the 
roaring  deep  I  Caned  be  the  keeper  of  the  flood-gatei,  who,  after 
his  iMve  mirth,  let  in  the  foenlain  of  the  desolating  eeetnt  The 
soend  of  the  weetem  wave  from  the  sommlt  of  the  embsnkment — 
lei  this  be  raised  to  Qod.  After  plenty  often  fcXhn  endless  min. 
The  sound  of  the  western  wave  from  the  height  of  the  will — God  is 
to-day  implond.  Want  often  follows  after  pride.  The  aoand  of  the 
western  wive  troubles  me  io-nigfai — 1  h^m  no  cn-j  prosperity. 
After  too  meeh  pmsnmptlon  often  eometh  a  fiill.  The  soaad  of  the 
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western  wave  inrites  me  to-night  to  letTe  mj  abode.  After  ftrro- 
gaooe  often  eometb  l&gtiDg  ruio.' 

Anotlier  old  poem  upon  the  nme  gobject^  wliich  is 

pfablished  in  Mejrick's  *  History  of  C^urdiganshire/  toge- 
ther with  a  tranBlation,  giyes  a  much  earlier  date  to  this 
event  than  the  one  mentioned  in  the  Triads.  It  says  it 
took  place  in  the  time  of  Gwrgant  Farfdrwch,  liz.,  about 
▲.M.  3591,  as  before  atated.  ManyeiroumstaDoei  lead  me 
alio  to  think  it  must  have  happened  at  a  moeb  eatlier 
period  than  in  the  fifth  eentnrj ;  for  if  it  had  taken  place 
as  late  as  that  time,  there  would  haye  been  iRnmd  a  better 
and  moikj,  circumstautial  account  of  it,  connected  with  the 
history  of  Wales  during  that  period ;  and  we  find  nothing 
in  the  geograj)hical  description  of  the  coontxy  in  the  time 
of  the  Bomaiia  likely  to  lead  us  to  form  an  opinion  that 
any  great  extent  of  land,  or  any  towns  of  imp(»tanee^ 
existed  in  their  time  where  Osidigan  Bay  now  lies.  We 
find  no  traoe  of  any  extensive  territory  sitaatod  there  in 
the  Itiuemry  of  Antonius,  of  Ptolemaens,  or  in  the  works 
of  Richard  of  Cirencester.  And  it  ia  not  likely,  if  sncb 
an  extensive  territory  and  so  many  towns  existed  there 
daring  the  Koman  period,  that  they  would  haye  left  them 
unnoticed ;  therefore^  we  may  reasonably  conclude^  that 
the  inundation  happened  at  some  ponod  before  the 
Christian  era. 

"Many  traditions  connected  with  this  calamity  are, 
I  have  been  informed,  related  to  this  day  in  some  of  the 
districts  bordering  upon  Cardigan  Bay ;  and  it  would  be 
difficult  to  aoeount  how  these  traditians  could  haye  been 
handed  down  from  age  to  age^  without  supposing  that  a 
large  tract  of  land,  once  the  abode  of  men,  was  at  some 
distant  period  bwallovved  up  by  the  aea.  A  proverb  is 
often  made  use  of  among  the  inhabitants  of  these  parts, 
when  any  great  calamity  be£ilft  any  person 
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"  <  Odunalil  Gwyddno  Gmaliir, 
Fkn  dxofls  7  don  dn»  el  dir.* 

"  *  Tha  Bigh  of  Owyddno  Oaranhir, 
When  the  wave  came  over  Mb  land.' 

And  it  has  a  reference,  no  doubt,  to  the  inundation  of 
Cantie  'r  Gwaelod.  About  two  leagaes  to  the  east  of 
Oudigan  lale  is  Oribach  Boad^  where^  aeoording  to  tra* 
dition,  there  was  a  town  before  the  inundation  ;  and  this 

town,  it  is  said,  was  much  frequented  bj  tho  inhabitants 
of  Gaub  Bardsey  Island  at  one  time  belonged  to  Pern-  • 
broiceahire,  and  paid  its  taxes  to  it — amongst  otJierSi  a 
county  rale  of  fbnzpenee.  Some  supeistitions  peculiar  to 
that  oonntij,  sach  aa  the  superstition  of  the  oorpse- 
candle^  and  others,  are  also  found  in  the  southern  part  of 
CaemarTotashire. 

**  Several  high  ridges,  resembling  the  remains  of  some 
old  embankments,  are  still  visible,   at  low  water,  in 
Cardigan  Bay,  and  may  be  traced  a  long  distance  into 
the  sea.   One  of  them,  called  Sam  Badrig,  may  be  traced 
for  twenty-one  milea^  and  is  often  dry  for  nine  miles 
when  the  water  is  low.   This  is  generally  supposed  to  be 
some  remains  of  the  embankment  raised  to  prevent  the 
sea  from  overtlowi  ng  the  country;  and  at  the  end  of  it 
there  are  sixteen  large  stones,  one  of  which  is  four  yards 
in  diameter.    'Sam  Badrig,'  says  Mr.  Bingley,  'is  a  stone 
wall  which  runs  out  into  the  sea  from  Mochras,  a  point 
of  land  a  few  miles  to  the  south  of  Harlech,  in  a  south- 
*  west  direction,  for  nearly  twenty  miles ;  it  is  a  wonderful 
work,  being  throughout  twenty-four  feet  l^iok.'  But 
Mr,  Lewis  Morris  says  that  it  is  a  ledge  of  rock,  very 
narrow,  and  steep  on  the  north  side,  but  with  regulai 
soundings  on  the  other  side.   There  is  a  similar  ridge,  but 
not  so  longy  called  Sam  Qynfelyn,  near  Aberystwyth. 
This  reaches  seven  miles  into  the  sea ;  and  dose  to  the 
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tenninaiioii  of  il  are  finmd  Mme  mini  Hke  tlie  remains  of 
old  waUa,  which  are  called  Oaer  Wjddno,  or  Owyddno^s 

fortiiication  ;  and  it  is  supposed  that  the  royal  palace 
once  Fti>i)(l  here,  and  the  seat  of  GvvyJdno  Garanhir, 
Some  persons  say  that  these  ridged  are  nothing  more  thaa 
bada  of  aolid  rock,  extending  into  the  sea  in  various  direc- 
tiona^  and  ooverad  with  aaiid.  But  othara  affirm  in  repi j 
that  iha  emhankmenta  were  built  npon  thase  rookie  and 
that  some  portions  of  tha  walls  are  found  to  this  day 
•  uiidtr  ilie  sea.  There  are  three  other  ridges  similar  to  the 
above,  but  liut  so  long,  to  be  seen  at  low  water  in  other 
parts  of  Cardigan  Bay.  Sam  y  Bwch,  near  Aberdysyui, 
in  Merionethshire^  extends  about  a  mile  and  a  half  into 
the  sea ;  Bam  Dewi,  near  St.  David'sy  Aberar^  exteDda 
about  a  quarter  of  a  mile ;  and  Sam  Gadwgan,  abont  a 
mile  ftom  the  above,  is  about  a  mile  and  a  quarter  in 
length. 

"If  it  were  }>oi^ailjle  to  coileet  all  the  traditions  re- 
specting the  inundation  of  Cautre  'r  Uwaelod,  which  are 
scattered  amongst  the  inhabitants  of  the  suzrounding 
country,  theie  might  throw  considerable  light  npon  the 
subject ;  and  if  it  were  poodbl^  also»  to  examine  thooo 
ridges  already  described,  in  order  to  ascertain  whether 
the  hand  of  man  has  been  at  work  in  the  formation  of 
any  part  of  them,  or  not,  such  an  inquiry  wotdd  amply 
repay  the  labour  and  research  of  the  antiquary  and  the 
aiehnologiBt.  There  are  many  other  indications  along 
the  coast  in  these  parts  that  the  sea»  in  days  gone  by^  has 
encroached  npon  .the  land.  Bemaans  of  large  forests  have 
been  disooTered  hi  various  parts,  extending  a  long  distance 
into  the  sp;i,  and  tlic  marks  of  the  axe  were  distinctly 
seen  upon  sojue  of  liie  trees  thus  found.  Not  many  years 
ago,  a  considerable  number  of  laige  oak-trees  were  dis* 
coYcred  under  the  bed  of  the  sea  near  the  month  of  the 
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riTer  I>y8yiu :  one  of  these  trees  measored  dx  feet  in 
diameter* 

All  the  sonihem  parte  of  the  coast  of  Merionethsliire 
exhibit  strong  indieatioiis  of  the  progressiye  state  of  the 

sea  in  the  vast  banka  of  peat  which  extcTid  alonij;  the 
coast,  towards  Towjji,  and  reach  to  an  unknown  distance 
into  the  water.  The  same  thing  may  be  said,  also,  of  the 
ooast  of  Pembrokeshire.  One  circnmstaace  is  mentioned 
in  an  old  MS.  writt«i  before  the  time  of  Camden,  and 
published  in  the  CmiMan  JSagitier,  woithj  of  notice  in 
tiiis  place.    The  writer  says : — 

"'Another  rare  and  strange  thing  ie  to  Ic  remembered  of  certain 
roots  of  tree?,  which,  about  twelve  or  eighteen  years  past,  were  f^een 
on  the  sands  ;iL  Newgal ;  by  re:ir^ou  it.  scemeth  that  the  violence  of 
the  sea,  or  some  extreme  flood  of  the  rivers  in  winter,  washed  away 
the  sand  which  is  daily  overflown  with  the  tide,  that  there  appeared 
in  the  sand  infinite  numbers  ol  Llic  lmtt«  of  trees,  in  the  places 
where  they  had  been  growing,  and  there  appeared  the  very  stroke  of 
tiie  hatchet  at  the  falling  of  those  trees.  By  this  it  appeareth  that 
the  sea  in  that  place  hath  intruded  upon  the  land.  ThiB  thing 
Oiraldos  Csmbrensis,  who  wrote  his  dsacription  of  Wales  in  the 
time  of  Hsniy  the  Second*  noteth ;  for,  in  bis  time  also,  these'batts 
of  timber  were  seen,  and  he  byeth  it  as  a  strange  memorial  to 
posterity.' 

"  Camden's  testimony  confirms  the  above^  when  he 
saya:— -  • 

"'We  msy  gather  from  the  words  of  Giraldnay  thst  Gape  St. 
David's  once  extended  farther  into  the  sea,  and  that  the  form  of  the 
promontory  has  been  sltered.  When  Henry  the  Second  was  in 
Ireland,  by  reason  of  an  extraordinary  violence  of  storms,  the  sandy 
shores  of  Uiis  coast  were  laid  bare,  sod  the  face  of  the  land  appeared, 
which  had  beon  covered  for  many  i^e.  Also  the  trunks  of  trees 
which  had  been  cut  down,  standing  in  the  midst  of  the  sea,  with  the 
strokes  of  the  axe  as  fresh  as  if  they  had  been  yesterday,  with  very 
black  earth,  and  Beveral  old  blocks  like  eliony ;  so  that  it  did  not 
appear  like  the  sea-shore,  but  m'her  res  inblcd  a  grove — by  a 
miraculous  metamtnphotts,  perhaps  ever  since  tho  time  ol  the 
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Deluge,  or  loDg  'after,  at  least  rerj  anciently— cnt  down,  and  con- 
aomed,  and  swallowed  up  by  degrees  by  the  violonee  of  the  sea 
QOntlnually  enerotolung  apon,  and  washing  oflf,  the  laad,' 

<'At  ft  mefttiiig  of  the  Qeologioal  Society  ia  1832,  » 
paper  mm  xeod  hj  the  Ber.  James  Yatea^  M .A.,  F.O.Su, 
oa  ft  sabiiiftrme  forest  in  Cftrdigan  Bay.   The  forest 

extends  along  the  coast  of  Merionethsliire  and  Cardigan- 
shire, and  is  divided  into  two  parts  by  the  estuary  of 
the  river  Dovey,  wliich  separates  these  counties.  It  is 
bounded  on  the  land  side  by  a  sftiidj  beach  and  a  wall  of 
shingles*  Beyond  this  wall  is  a  toM^  of  bog  and  niBrsliy 
formed  by  streftms  of  water,  which  axe  pftrtially  dis- 
charged by  oozing  through  sand  and  shingles.  As  the 
position  of  the  above  wall  is  liable  to  change,  it  may 
have  at  one  time  enclosed  the  part  which  is  now  sub- 
marine. The  remains  of  the  forest  are  covered  by  a  bed 
of  peat,  and  distinguished  by  an  abandftnoe  of  Fholaa 
Candida  and  TmwU^  nawdia. 

There  ftre  likewise  noany  proofi  of  the  ftdTanoemeat  of 
the  86ft  along  the  coast  to  the  north  of  Cardigan  Bay. 
When  the  lloman  army,  under  Suetonius  i'aulinus,  in- 
vaded the  Island  of  Anglesey,  the  cavalry  crossed  the 
Menai  Strait,  partly  by  swimming  over,  and  partly  by 
fording  it,  according  to  Tacitus's  account.  The  place 
where  the  Bomans  crossed  oyer  the  Menai'is  said  to  be 
near  Porthamel ;  and  now  the  river  is  about  half  a  mile 
broad  there  at  low  water,  and  many  fathoms  deep.  And, 
near  tiie  same  place,  Aj^icola  and  his  forces  crossed  over, 
fifty  years  after  Suetonius ;  when^  as  we  learn  from  the 
same  author,  the  infantry  and  cavalry  swam  over  and 
forded  the  river^  having  first  gained  information  from  the 
inhabitants^  who  were  well  acquainted  with  the  fords,  as 
to  the  method  in  the  country  of  swimming-  over  such 
places ;  but,  at  present,  it  would  be  impossible  to  cross 
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over  any  port  of  tbe  Menal  in  the  manner  described  bj 
the  Bomkn  author. 

^  There  is  a  tradition  similar  to  the  one  respecting 
Cantre  *r  Gwaelod,  that  the  whole  of  that  range  of  sand 
which  extends  from  the  vicinity  of  Beaumaris  towards 
Great  Orme'a  Head,  and  called  Traeth  y  Lafan,  was  over- 
whelmed bj  an  inundation,  and  that  it  was  then  the 
estate  of  one  Uelyg  ab  Glanog^  who  lived  at  a  place 
Galled  Dol  Helyg^  in  that  neighbourhood.  This  calamity, 
like  the  foregoing  one,  b  said  to  haye  come  upon  the 
place  unexpectedly  during  a  great  feast  in  the  house  of 
Ilelyg  ab  Glanog.  When  the  guests  were  carousing,  and 
calling  for  more  wine,  the  harper  was  suddenly  struck 
with  amazement,  as  his  spirit  foresaw  the  coming  evil. 
And  the  servant,  who  had  gone  down  to  the  cellar  for 
wine^  rushed  wildly  into  the  hall,  crying  out, '  The  tide ! 
I^e  tide  1*  The  harper  and  the  servant  alone  had  time  to 
escape,  and  found  safety  in  the  mountains ;  all  the  rest 
were  swallowed  up, —  lands,  liucks,  and  houses, — by  the 
in]I»etuous  torrent. 

"  A  vast  extent  of  inhabited  country  is  supposed  to 
have  been  oyemm  by  the  sea  U>  the  north  of  the  town  of 
Abetgele ;  and,  as  a  proof  of  this,  we  may  cite  an  epitaph 
in  the  Welsh  language,  without  a  date  or  a  name,  stating 
that  the  person  to  whose  memory  the  monument  had 
been  erected  lived  three  miles  to  the  north  ;  but  three 
miles  to  the  north  of  the  town  of  Abergele  would  now 
extend  a  long  distance  into  the  sea.  Many  other  teeti* 
menials  might  be  added,  both  from  ancient  records  and 
traditions,  to  show  that  the  sea  has  encroached  upon  the 
land  on  the  western  coast  of  Wales.  But  if  the  geological 
evidences  could  be  examined  along  the  whole  line  of 
coast,  from  Pembrokesliire  to  the  estuary  of  the  Dee, 
T  think  ranch  light  would  be  thrown  upon  what  has  been 
already  stated  of  the  inundation  of  Cantre  'r  Gwaelod.** 
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IL  (Pages  3G1.) 

THE  SUBDIVISION  OF  TUE  GENUS  ACTINIA. 

Iv  the  pxeoeding  pages  I  have  used  the  names  Soffartia 
and  Btmodes  for  oertain  spedea  of  the  Sea-Anemones. 
Theae  generic  appellations  urere  institnted  in  a  paper 

•which  T  read  before  the  Linnean  Society,  March  20th, 
IS.')5,  and  which  is  pnhlished  in  the  Linueaa  Transac- 
tions for  that  year.*  As. the  Memoir  may  not  be  readily 
acceasible  to  many  of  my  readers^  I  shall  take  the  liberty 
of  making  some  extiaets  from  it 

"  Restricted  as  is  the  genns  AeHnia,  by  the  separation 
from  it  of  Adanma  and  AntJua  amuiig  Brituh,  of  ul/g- 
ti'ldittm  and  Actinecta,  and  many  others,  among  exotic 
species,  and  by  the  creation  r)f  such  genera  as  CapneOj 
Oor^nOiCtk,  Ilyanthus,  kc^  it  is  still  so  immense  a  group 
that  any  subdivision  of  it  on  sonnd  principles  is  desirable ; 
especially  when  we  consider  the  great  difficulty  of  de> 
fining  species  in  this  tribe.  Indeed,  I  hold  that  wherever 
we  find  several  cliaractei'S  coexistent  in  a  certain  nuniber 
of  Bpecics,  none  of  which  are  common  to  other  species, 
the  species  possessing  snch  characters  ought  to  be  elevated 
to  the  rank  of  a  separate  genus. 

''Applying  these  principles  to  the  group  before  us,  I 
find,  a  number  of  AetmuB^  which  have  the  well-maiked 
character  of  projecting  from  pores  in  the  exterior  of  the 
body,  whenever  they  are  iiritated,  thread-like  filaments, 

*  «  On  Peaehiahattata;"  Linn.  Trans,  for  im;  p.  267. 
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in  great  abundance  and  to  great  length,  which  are  again 
withdrawn  into  the  body.  These  filaments,  when  ex- 
amined with  a  high  power^  axe  aeen  to  be  chiefly  oom" 
pofled  of  thread-capsnlefly  or  '  nettliAg-oigans  and  I  have 
given  elsewhere*  evidenoe  to  show  that  their  function  is 
that  of  efficient  weapons  of  offence,  paralysing  even  verte- 
brate animals,  with  which  they  are  brought  into  contact. 
Every  one  who  has  handled  A.  parasiticOf  vmtistay  or  any 
of  the  species  with  missile  threads^  is  aware  of  the  great 
tenacity  with  which  these  filaments  adhere  to  the  fingers. 
This  is  owing  to  the  penetration  of  the  epidermis  byi^he 
myriads  of  ejected  threads,  and  to  the  hold  which  their 
barbed  structnre  enables  them  to  retain.  For  when  these 
nettling-organs  are  examined — say  with  a  power  of  500 
diameters — the  thread  is  perceived  to  be  armed  in  a 
manner  which  gives  them  a  superiority  over  those  of  all 
the  non-shooting  species ;  and  thns  the  stmctnie  of  these 
organs  affords  ns  another  excellent  and  constant  generic 
character.  There  aic,  indeed,  in  these  species  always  to  * 
bo  found  many  thread-capsules  of  the  ordinary  form  and 
structure,  viz. :  linear-oblong,  emitting  a  thread  which  ia 
apparently  simple,  and  of  great  length,  extending  to 
about  twenty  times  the  length  of  the  capsule.  But  the 
principal  portion  of  the  capsules  are  of  amother  form, 
being  long-oval,  with  a  distinct  longitudinal  chamber, 
and  emitting  a  thread  never  exceeding  thrice  the  leiigtli 
of  the  capsule,  and  more  commonly  one  or  one-and-a-half 
times.  The  terminal  portion  of  this  thread  (including 
from  half  to  more  than  three-fourths  of  its  lengthy  ac- 
cording to  the  species)  is  barbed  with  dose-set  bristles, 
radiating  on  all  sides^  like  the  hairs  of  a  bottle-bmsh,  and 
more  or  less  reverted.  In  A,  ventuto,  a  zigzag  lineation 
18  discernible  on  the  thread,  which  seems  to  indicate  that 

*  DeroBBhiie  Ck»at,  paaHm;  Aquuiam,  pp.  115, 143, 148. 
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ihe  hairs  are  aet  (m  in  a  spiral  anangemciit.  Before 
enuiwion,  ibd  thmd-dbamber  ia  rtsj  diaiinct  in  this 
upetoM,  nmniDg  tluoo^  the  whole  length  of  the  eapBole^ 
slightly  bent  in  a  ngmoid  enire,  and  gradnallj  merging 

iiiLo  the  ca}>sule-walLs  iit  tlie  discluiru'in^  tiid.  lu  some 
instances,  a  thread  is  (iijsciiargtid,  m  eveiy  rcb]>ect  agree- 
ing with  tliat  jiLit  dtiticribed,  but  perfectlj  simple  and 
without  barba.  1  think  that  this  occurs  when  the 
emittion  has  been  yerjr  slow  j  that  the  barbed  hairs  fl jr 
out  odIj  when  the  nttsaile  focee  is  sadden;  that  otherwise 
they  continne  appressed  to  the  sides  and  invisibla  I  can 
discover  no  trace  of  the  spiiul  in  the  imcuiitted  thread. 

"  ThLs  brush-like  form  of  the  nettiing-thread  I  find  in 
ten  of  our  native  species  of  Actinia,  (which  I  shall  pre- 
sently ennmerate^)  invariablj  ooezistent  with  the  power 
of  emitting  filaments  spontaneously,  Tkej  are  marked 
also  by  other  eharacters  of  less  importanee^  becaose  less 
definite  : — the  tentacks  are  generally  of  small  size, 
slender,  numeious,  and  mnch  crow  dcil ;  the  body  is  aoft, 
rai^ely  coiiaceons,  and  smooth,  though  commonly  perfo- 
rated with  sueking  glands,  whioh  are  distinct  from  the 
emitting-poies  ;  and  the  ooloors  of  the  body  often  have  a 
tendeu^  to  ran  in  longitadinal  bandfl»  and  those  of  the 
tentacles  to  fi>nn  arrow-heada.  The  genoa  thus  diarao- 
terised  I  propose  to  call  Sagartia.* 

"The  remain  in  1^  British  specie  (for  I  beg  it  to  be  ob- 
served that  I  am  speaking  only  of  such  as  I  have  had 
opportunities  of  penonally  examining)  may  be  distributed 

*  "  There  is  a  certain  nomadic  race,  called  SagsrtiaDS.  .  . .  The 

mode  of  fighting  of  these  men  is  as  follow  :— When  tbey  engage 
with  the  enemy,  they  throw  out  ropes,  which  hare  nooees  at  the 
eud;  :ind  whatever  anyone  catches,  whether  horse  or  man,  he  drags 
towards  biniBelf ;  and  they  that  are  entaoglod  ia  thft  eoils  are  pat  to 
death."— £rcro4io«t<#,  vii,  86. 
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into  two  groups.  The  first  oontftiiui  such  species  as  have 
the  body  studded  with  wart%  the  skin  coriaoeouBy  the 
tentacles  moderately  few,  generally  thick,  conical,  and 

obtuse,  and  for  the  most  part  marked  on  their  facial  sur- 
face with  transverse  dashes  of  o])aqtie  colour.  They  do  not 
discharge  iilaments  under  any  annoyance  (when  wounded, 
however,  the  convoluted  ovarian  bands  protrude) ;  and  the 
nettling  threads  of  their  tissaes  axe  long  and  simply  or  at 
least  never  brash-like.  That  €i  A.  eroinoomis,  indeed,  is 
armed  at  its  as  I  have  represented  it  elsewhere 
but  it  is  in  a  manner  peculiar  to  itself,  and  totally  unlike 
that  of  the  Sagartiw.  This  fine  species  deviates  in  .snnie 
other  subordinate  particulars  from  the  rest  of  the  verru- 
cose  Actinias,  and  may  possibly  require  ultimately  to  be 
separated.  For  the  present,  however,  I  include  it  in  this 
genus,  which  I  propose  to  call  Bumdes.\ 

lliere  now  remains  a  group,  for  which,  as  it  includes 
the  most  abundant  of  our  species,  the  evcrjnvhere  iamiliar 
Smooth  Anemone  {A .  meaetnbj'yantkemum),  I  would  retain 
the  appellation  o£  Actinia.  In  addition  to  this  well-known 
species,  we  have  two  others  on  the  British  shores^  which 
I  shall  presently  mention.  Besides  the  negative  charac^ 
ters  which  mark  this  species, — the  absence  of  emitted  fila-» 
^ents,  and  of  surface-warts, — they  have  a  dis^ct  positive 
one  in  the  existence  of  a  series  of  spherical  or  oval  bodies 
of  unknown  function,  seated  between  the  outermost  row 
of  tentacles  and  the  margin  of  the  disk.  In  our  native 
species,  these  are  conspicuous  from  their  opaque  blue  or 
white  colour ;  but>  in  exotic  species,  they  qccur  of  other 
hues.  In  megembryanthenmm,  the  ovarian  bands  and  the 
walls  of  the  tentacles  are  fiimished  with  comparatively 
few  thread-capsules,  which  are  linear  and  very  small ; 

*  Devonshire  Coast,  pi.  xxviii,  fig,  19, 
f  BovM^s,  Terrucosus,  cUvobqs. 
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those  of  the  bands  being  about  irigtb  of  an  inch  in  length, 
9tkd  thoae  of  the  tentacle-walls  not  more  tlian  ^^^th  ; 
whereas  the  OYmte  oapsalesof  the  Sagartim  nm  from  y^th 
{diaiilthm)  to  ^sth  {paramiM^i  the  length  in  most  of 
the  spedes  being  about  ^J^jth. 

Tliti  marginal  jspherules,  however,  arc  [as  I  have  before 
hioXcd,  p.  370,  aaU]  almost  wholly  com]  oscd  of  capsules. 
From  thcciu  facts,  I  incline  to  think  that  the  marginal 
hpherules  of  Adinia  maj  iqweaent^  in  fonctiony  the  miasile 
filametita  of  ^Sle^^or^ 

"  Among  rabordmaie  chmcten  of  this  genus  may  be 
mentioned  the  Tery  delicate  and  smooth  skin,  destitute  of 
both  pores  and  hu eking  glands.  The  disk  aud  tentacles 
are  unicolorouh,  aa  is  also  the  body  generally,  thougli  tins 
is  sometimes  Yaried  bj  lines  or  spots  of  another  colour, 
which  are  hj  no  means  constant ;  a  line  of  different  hue 
moie  oommonlj  eiusiiQles  the  base.  The  tentacles'  axe 
modenitelj  numerooa^  of  medium  thiolnKWH,  tapering  to 
a  point. 

"These  three  genem  may  be  therefore  defined  thus  :— 
1.  Sagartia  (mihi).  Actiniit  with  adhering  base,  with 
conical,  readily  retractile  tentacles;  without  marginal 
spherules ;  body  destitute  of  warts,  emitting  capsuliferous 
filaments  firom  pores;  nettling-threads  short,  densely 
aimed  mth  a  brush  of  hairs.  British  speciei^  viduata 
(=  anguiwrnOy  Price),  troglodytUy  aurorct,  eandida^  rosed, 
nivea^  venusta,  partuiticOy  hellisj  diaatliits.  l*iubably  also 
aurantiaca,^  Siud  jjulckerrivia  of  Professor  Jordan.  The 
following  exotic  species,  figured  by  Dana»  in  the  Zoophytes 
of  the  American  Exploring  Expedition,  seem  ,to  be  refiar- 
rible  to  this  genus ^prvmufo/  the  beautiful  deoorata,  and 
Fuegmaii,  both  allied  to  our  heUU;  and  A€haiei,retieulaiaj 
and  PaumotemiSy — perhaps  the  most  magnificent  of  the 
whole  tribe, — ^which  are  evidently  allied  to  duinUiW. 
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'*  2.  Bunodes  (milii).  Without  marginal  spherules  ;  body 
studded  with  warts;  skin  coriaceous;  without  missile 
filaments ; — nettling-threads  long  and  simple :  tentacles, 
generally,  thick,  conical,  and  obtuse. 

'<  British  species,  gemmacea,  thaUta,  eUmUa,  craMteomu, 
mon'dc  (probably  the  yoxiiig  of  thallia)!,  chr^soplenum?, 
alba?,  miniata?  Of  erotic  ^^pecies,  diadema,  pluvia, 
gemmck^  artemi»ia  of  Danas  Zoophytes^  probably  coino 
here. 

"  3.  Aainia  (Linn.).  A  series  of  capsuliferous  spherules 
at  the  margin  of  the  disk ;  body  destitute  of  warts,  pores^ 
and  missile  fOaments ;  skin  smooth. 

British  species,  viesemhryantlieiimui,  Majgaritifera^cJuo- 
eocca.    Exotic  B|J€cies,  tahclla,  and  graminea  of  Dana. 

"  The  following  British  species  are  of  doubtful  place ; — 
cocdnecty  mtestinalis,  biterialis,  vermicularis.  The  very 
cuxions  huerialis  of  the  late  lamented  Professor  Forbes, 
has  a  close  parallel  in  the  rhodora  of  Dana;  and  these 
may  perhaps  form  another  genus,  when  more  is  known 
about  them.  Iiitedinalis  and  vermicularis,  both  i'l  uiii  liic 
Shetland  seas,  show,  in  their  slender,  lengthened  furiu,  au 
approach  to  the  free  condition  of  Feachia,  &c.  The  latter 
of  these  is  a  deep  water  species  (80  &thoms),  and,  as 
Professor  Forbes  observes,  looked,  when  unattached, '  more 
like  a  planarian  worm  than  an  AeUnuL* 

**  If  we  take  Sagartia  as  the  typical  genus,  which  its 
superior  po|)ulousncss  and  the  perfcctiuu  of  its  armature 
entitle  it  to  be  considered,  we  may  trace,  as  from  a  central 
point,  some  of  the  relations  of  the  Actiniadce  with  other 
forms.  Adanuia  oomes  vesy  close  to  SagaHio^  possessing 
the  power  of  emitting  filaments  in  high  perfection  ;  pro- 
bably the  point  of  union  between  these  genera  will  be 
S.  parasitica,  which,  like  Adamsia  palliata,  attacbes  itself 
to  shulLj  in  which  Faguri  dwell,  and  which  is  preeminent 
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in  its  geniia  for  tke  abandanoe  and  the  tenacity  of  its 
filaments.  The  pMmge  from  Sagartia  to  Bunoda  U 
periiapt  throuj^  8*  dianiktu  and  B,  davata/  the  disk  of 
the  latter  being  yery  expansive,  with  the  tentaclee  dtnated 

at  its  margin.  S.  belliSf  in  its  power  of  assuming  a  saucer- 
like  form  for  its  thin  exjjanded  disk,  to  which  the  uarrow 
body  serves  as  a  foot-stalk,  shows  also  a  remote  approach 
to  LueemariOf  in  which  this  figure  is  permanent. 

^'Lueemaria  ezhibits  a  beautiful  link  of  connexion 
between  the  Actinoderm  and  the  Arachnoderm  forms  of 
Radiata.  The  Oce€mta  turrUa  has  its  umbreUa  produced 
iuto  a  long  moveable  spire,  which  looks  exactly  like  a 
footstalk,  by  which  it  had  be«'n  attached  when  in  a  polype 
condition  ;  while,  in  Bongainvillcda^  we  get  the  numerous 
tentacula  gathered  into  groups.  The  mobile  four-lobed 
mouth  oiLuwmaria  closely  resembles  the  peduncle  of  a 
Medusa. 

**  There  is  a  curious  analogy  (I  fear  it  is  nothing  more) 

between  Lucemaria  and  the  gcnuii  Floscularia  among  the 
ROTIFEKA.  Both  are  attached  by  a  slender  pedicle,  both 
have  a  flowar-Uke  disk,  jutting  out  into  angles,  which  are 
beset  with  a  multitude  of  iUaments  (tentacles  in  the  oue 
casCi  8eti£[>rm  cilia  in  the  other),  that  radiate  in  ^ 
directions. 

"  The  tender  and  soft-bodied  little  SagarUa  eaniida 

seems  to  lead  off  to  Corynaclis  Albnanni,  though  the  points 
of  resemblance  are  rather  general  than  special.  But  this 
latter  genus  passes  into  Capnea  by  a  remarkable  species 
described  by  Mr.  W.  Thompson  of  Weymouth,  in  the 
Zoological  Transactions  for  18d3,  under  the  name  of  Cor  j/- 
nadu  heteroeera,  and  which  I  had  an  opportunity 
examining  while  alive.  Professor  Forbes  has  observed  the 
close  alliiiity  of  his  Capnea  sanguinea  to  the  Zoanthadcx > 
and  the  transition  which  the  latter  exhibit  to  the  creep^^o 
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and  budding  Hydroid  polypes  is  snffidenily  appsrent. 
CorynactU,  in  its.  capitate  tentadea,  shows  also  a  relation 
to  Cyathma  SmUhU  among  the  ooralligenoiis  Anthozoa; 

while  the  simply  conical  form  of  these  organs  iu  BalanO" 
phyllia  regia  agrees  with  Actinia,  tfec. 

The  transition  £rom  Sagoaiia  to  Actinia  proper,  I  do 
not  know  how  to  trace,  except  by  characters  common  to 
the  whole  gionp.  The  Boft*bodied  speoies  of  the  former 
geuD.,  which  do  not  pooaea.  Bookiiig.«h»d»-«.  Candida, 
ifenndaf  and  nivea — are  certainly  more  eloeely  allied  to  the 
smooth-skinned  A,  memnhi-yanthemuin  tiiau  sucli  coarse 
species  as  bellis,  parasUicok,  &Q. ;  and  this  is  all  I  can 
say. 

**1  think|  however,  that  Actinia  makes  a  decided 
approach  to  JAteemaria  in  the  eapsnliferons  spherules  of 
the  margin ;  for  the  oval  appendages,  which  are  placed  on 

the  edge  of  the  disk  in  the  latter  genus,  alternating  with 
tlie  groups  of  tentacles,  are,  I  doubt  not,  consimiiar  in 
structure  and  function  to  those  spherules. 

"  The  nearest  alliance  of  A  nthea  is  with  A  ctinia,  to  which, 
in  the  texture  of  its  skin,  and  the  absence  of  warts»  pores, 
and  glands,  it  presents  a  dose  resemblance.  The  receiyed 
notion  that  Antkea  is  incapable  of  entire  retractation,  I 
have  elsewhere  stated  to  be  incorrect ;  and  I  have  since  had 
several  opportunities  of  seeing  it  with  the  tentacles  quite 
concealed,  and  the  animal  assuming  the  ordinary  button- 
like shape  of  an  A  cHnia,  A  better  character  is  the  ten- 
dency which  the  tentacles  have  to  form  groups  like  several 
trunks  of  a  tree  united  close  to  the  ground.  In  this 
respect,  there  is  perhaps  an  approximation  to  Lueernaria; 
remote,  however ;  for  the  clusters  thus  formed  are  still  in 
contiguity  with  each  other,  and  the  peculiarity  cannot  be 
discerned,  except  when  the  animal  is  in  the  state  of  widest 
expansion* 
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Futally,  the  species  mduaia  appean  to  ha  the  point  at 
wludk  tbe  genus  Sa^arUa  leads  oif  towaids  the  EcmNo- 
tmMATA*   Though  in  an  Aqnarinm  it  remains  attached 

for  months  together,  yet  in  freedom  its  adhesion  is  evi- 
dently ven'  ^i^i2rht.  It  comes  on  shore  by  hundreds  after  a 
gaie  on  the  Deronshire  coast,  and  is  frequently  dredged 
on  sandy  mad,  sometimes  adhering  to  a  small  bivalve 
shell,  but  more  oommonlj  fiee^  with  the  posterior  extre- 
mity contracted^  so  as  to  resemble  a  thidc  pedicle.  It 
burrows  in  sand ;  and,  in  conformity  with  snch  a  habit,  it 
has  the  power  of  great  elongation.  A  specimen  which 
I  have  ke}»t  for  the  last  six  months,  sometimes  foims  a 
slender  ooiunm  five  inches  in  height.  From  this  vermi- 
fiurm  creatnre  the  transition  is  so  brief  to  the  free  Hyan- 
iku$,  that  we  hardly  need  to  seek  a  place  for  iiUestineU%$ 
and  vermieularis ;  and  from  Ilyantkm  to  the  genera 
Peciehia  and  Edward^ia^  of  which  I  have  spoken  in  the 
former  part  of  this  IMemoir,  and  thence  to  the  SipuTicu^ 
lid(g,  the  road  is  patent.** 
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Acom  Barnacle,  23^31^66^  114. 
Actinia,  SxibdiviBion  of,  386. 
Amruth  Castle,  2^ 
Anecdotes : — 

Ladies  embayed,  12. 

Youth  di-owned,  2iL 

Party  embayed,  49. 

Old  Woman  and  Mer,  144. 

Cormorant,  145. 

Fox,  m 

Seals,  ML 
Anemone,  Daisy,  96j  131. 

 Glaucous,  131i  36L 

 Orange-disked,  32^  60^ 

97,  m 

 Orange-tentacled,  32| 

 Plumous,  60,  'ML 

 Rosy,  130,  'daiL 

  SmootETSS,  32^  51j 

am 

 Snake-locked, 

—          Snipe' s-feather,  32, 60, 

ML 

 Snowy,  26,  32,  60,  97, 

130.  m 

 Thick-homed,  33,  60^ 

131, 155. 
Anthea,  Furrowed,  372. 
Archway,  862. 
Ascidia,  Clavelina,  63, 152. 

 Pigmy.  93, 

 Strawberry,  22^ 

 Virgin,  iiiL 

Auk,  128,  144. 


Barnacles,  23,  31, 

  Ew^ae  of,  114, 

Bear  Cave,  123. 
Birds,  8,  50,  8L  200. 
Bird's-head  processes,  52. 
Bog-botany,  205. 
Bosheston,  338. 

 Mere,  34L 

Botryllus,  28,  9L 
Bowerbankia,  3 '2  9. 
Bnissels  Hole,  1 35. 
Bull-slaughter  Bay,  348. 
Burnet  Moth,  Ifi. 

 Rose.  265,  267. 

Burrows,  264. 
Bushback,  87. 
Butterflies,  101, 

Caermarthen  Bay,  15,  290. 
Caldron.  349. 
Caldy,  16,  134,  148,  269. 
Cantre  *r  Gwaelod,  Inundation 

of,  32L 
Carew  Castle,  148,  SM. 

 Cross,  148. 

Castle  Hill,  13,  26,  34. 
Caverns  of — 

St.  Catherine's  22—36,  271, 
328. 

GUtar,  123,  125,  220, 

Lid  step,  128. 

St.  Mai'garet's,  112* 
Ceramium,  Ciliated,  133. 
Ceratium,  273. 
Ch?etonotu.s,  279. 
Chepstow,  2i 
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Cimpecl«,  23,  3L  66,  111. 
CUveliua,  63,  162—1(57. 
Cleddau,  336. 
Coachmen.  Eagemew  of,  fL 
Copper-ismoke,  L 
Cormorant.  50,  51,  128, 115. 
Costume.  Feumle,  L 
Cottages,  Roadside,  213. 
Cowa'-paps  29,  IM 
Craba,  JiL  L&L 

  Fkbing  for,  146. 

.   Larvro  of,  2SL 

Croft  Hill,  282. 
Cromlech,  22L 

Dead  man's  fingers,  29^  IM. 
Devon,  Reminiscences  of,  7,  16, 

Dogwinkle,  23,  fifi. 

Dredffint^, 

Droch, 

Dulse,  28^  9L 

Eels,  migrating,  2fi^ 
Eolia,  Great,  ISfi. 

FiUcon,  Peregrine,  SM. 
Fern  Cliff.  43. 
Ferns,  85,  201,  258,  213. 
Fii-oa,  Wekh,  214. 
Fissures  of  Manorbeer,  222. 
Floscule,  Beautiful,  307. 
Flowers,  8,  12,  70,  ^  101,  151^ 
205.  219.  254.  2ii3. 

 Love  of,  83,  213. 

Flustra,  194—198. 
Forest,  Submarine,  257. 
Fox,  50,  ILiL 
Furcularia,  306. 

Galathea,    Metamorphosis  of, 
liilL 

Giltar,  123,  263. 
Glow-worms,  355. 
GnoU,  L  ^ 
Goskar,  Ij^ 
Gowerland,  15,  2QiL 
Guillemot,  125,  144. 
Gulls,  346,  35L 
Gumfreston,  100,  2Q1, 

Harveatman,  233. 


Hean  Castle,  7L 

Hogan,  106. 

Hoyle'8  Mouth,  80<---85,109,  2iKL 
Huntsman's  Leap,  3137 

Infusoria,  294i  298,  302. 
Inundations,  257,  377. 

Kilgetty,  255. 
Knightston  Pond,  29± 

Lamphey  Palace,  102. 
Laomedea,  24i  31,  33.  61. 
Larvae  of  Annelids,  279. 

 Cirripeds,  ILL 

 Clavelina,  135. 

 Crabs,  169,  231. 

 Urchins,  232. 

Legends,  68,  111,  15L  210- 

Lichens,  339. 

Lidstep,  126. 

Lifeboat,  22S. 

Lightning,  Effects  of,  SM. 

Limpet,  Tangle,  121. 

Llanstephan.  3. 

London  Bridge  Rock,  144.  270. 
Lxicemaria,  Auricled,  374. 
Luminous  Animals,  4S,  272. 
Lundy,  13. 

Mackerel,  1 42. 

Manorbeer,  216-223. 

Marchantia,  85,  107. 

Martins,  3lL 

MaRtigocerca,  306. 

Medusae,  35^  m,  132, 144,  122. 

 Eyes  of,  113. 

Melicerta,  ai2. 
Mite,  233. 

Mollusks.  Burrowing,   58,  95, 

257,  2IL 
Monkstone,  47 — 56. 

Moorhens,  21i3. 
MusBels,  30,  33. 

Napoleon  L,  anecdote  of,  3. 
Narberth,  3. 
Neath,  3. 

Nesta,  Rape  of,  HL 
Night  on  the  Sea,  35.  . 
Noctiluca,  48,  213, 
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North  Cove,  57—66. 
Nymphon,  2fi(L 

Oarweed,  28^  124. 

Pedicellariw,  232—251, 
Pembroke,  mL 

 Castle,  IMi 

Penally,  204,  268,  232. 
Periwinkle,  Common,  5L 

 Ridgc.l,  m 

Petrox  Church,  ML 
Phalangium, 
Pliilodine,  Yellow,  2<>9. 
Plumiilaria,  Arched,  Ul^ 

 Crested,  ML 

Polycera,  Lined,  142. 
Polypes,  Cow's-pap,  29,  IM. 

 Cypress,  33i  IM 

 Hydroid,    24,  33,  61^ 

8L13Lm 
Polyzoa  : — 

Bowerbankia,  329. 

Corkscrew,  52. 

Sea-mats,  194j  230. 

Stag's-horn,  25,  73, 33IL 
Pools,  6L  Ml  130^  135,  1^ 
Procella  Top,  TL  148,  334. 
Prospects,  15,  26^  IL  100,  148, 
218.  221.  222.  253,  268,  269, 

m 

Proud  Giltar,  125, 126,  268,  269. 

Rat,  Manners  of,  IL 

Red-noses,  /IS. 

Rhizoatomo,  35,  38—46,  5L 
Ribweed,  125. 
Ridgeway,  100,  289,  334. 
Rotifer,  Common,  30:^. 
Hotifera,  Analogies  of,  279. 

 Examination  of,  2Q1. 

 Fishing  for,  2hZ. 

 List  of,  31L 

 Tubicoloua,  3116. 

Round  Towers,  236. 
Ruins,  14,  68,  102,  106,  148, 
201.  216. 

Sabella,  91,  332. 
Sagitta,  175—180. 
Sand-launce,  64l^ 


Saundersfoot,  7L 
Scotsborough,  68,  20L  21L 
Sea,  Encroachments  of,  257.  377. 
Sea-hare,  139. 
Sea-mats,  194—198,  SSiL 
Sea  oak,  6L 
Sea-spider,  26il 

Sea-weeda,  28,  52.  65,  66,  97, 
124,  130.  132,  138,  144,  15ti. 
344. 

Seal,  Habits  of,  M5. 
Sertularia,  33,  61,  87,  89^  IM, 
Shanny,  64,  ^ 
Shrinkle,  129. 
South  Cove,  m. 

 Sands,  11,  2M. 

Sponge,  Car  uncled,  324. 

 Cluster,  54.  325. 

  Crowned,  9L  324 

 Crumb,  26, 

  Incrusting,  32i. 

 Rigid  Sack,  325. 

 Rosy,  318,  321. 

 Sack,  26,  53,  325, 

  Scarlet,  320,  321. 

 Soft  Scarlet, 

Spring-tail,  m 
St.  Ann's  Lights,  351- 
St.  Catherine's,  13,  270. 

 Caves,  10, 14,  22, 

32a. 

  Chapel,  11. 

 Coves,  5L  32L. 

St.  Florence,  100,  147,  331. 
St.  Gowan's  Head,  221,  31L 

 Chapel, 

 Bell,  aia. 

 Well,  M± 

St,  Margaret's,  16,  13i,  2119. 

 Caverns,  143. 

Stackpole  Court,  337. 
Stacks,  351. 

Stag's-horn  Polype,  25,  73—77, 

33£L 
Star-fishes,  3iL 

  Pedicellarise  of,  237. 

Strata,  Curved.  56. 

 Perpendicular,  126,  12S, 

113. 
Stroud,  3. 


T 
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Stvlonrehia, 
Su^imariue  Forest,  257. 
Suckiug  fi.^h,  87,  ISl— 184 
Sunken  Wood,  847. 

Syucliicta,  Luminous,  21L 

Tenby,  Bt^utj  of,  il. 

 Pirgt  Sight  of,  S. 

 Head,  34^  95—98. 

Thn^ftd-ceHs,  ML 
Tide,  lailux  of,  18,  253. 
Tipping,  5. 
Tournament,  l.ol. 
Towers,  Round,  336. 


Trawling,  185. 

Trees,  CharacterUtic,  33(J. 

 Fine,  aSL 

Wash,  m 
Waterwinch,  i9. 
Weather,  67,  99^  259. 
Wheel-bearer,  SiiS. 
Whiptail,  306. 

Worma,  Honeycomb,  55,  9T- 

  Scale. 

  Larvae  of,  279. 

VVorni3  Head,  5^ 
Wraath,  347^  350. 

Zoothamnium,  77 — 79. 


SYSTEMATIC  INDEX 

OF  THE 

INVEETEBEATA. 


POHIPnORA. 

Halichondria  pauicea,  26^  222. 

 rosea,  318,  ZMm 

 Banguinea,  320.324. 

 caruncula,  324. 

 iucnistans,  22i* 

 seriata,  324. 

Grantia  compresaa,  26^  53^  325. 

  ciliata,  97^  225. 

  botryoides,  64^  225i 

 ?, 

INFUSORIA. 

Noctiluca  miliaris,  48^  273. 

Ceratium  ?,  278. 

Stentor  polTmorphiia,  294. 
Zoothamniiim  spirale,  77. 
Buraaria  truncatella,  294. 
Stylonyclua  bistrio, 

ZOOPHTTA. 

Halecium  halecinum, 
Sertularia  polyzoniaa,  87j  SS. 

 pumila,  01^ 

 argentea,  194. 

 cupresaina,  33^  194. 

Antennularia  antennina,  IM. 
Plumularia  falcata^  193. 

 cristata,  137. 

 pinnata,  194. 

Laomedea  dichotoma,  24,  6L 

 geuiculata,  24,  23* 

Anthea  cereus,  222. 
Sagartia  nivea,  26^  32.  60.  97. 
330.  368. 


Sagartia  aurora,  32,  356. 

  venusta,  32.  60,  97j 

  troglodytes.  32^  60^  365. 

 dianthus,  60^  aiiiL 

 bellis,  96,  120.  131^  SfiiL 

  rosea,  130,  3M. 

 viduata,  363. 

Buuodea  thallia,  131,  361. 

 crassicoriiis,  33. 60.121. 

155. 

Actiniamesembryanthemiim,  23. 

82,  370. 
Lucernaria  auricula,  374. 
Alcyonium  digitatum,  29^  12fi. 

AOALEPHA. 

Thaumantias  Thompsoni,  1 32. 
Aureiia  aurita,  44^  127^  lii,  112. 
Cynnaea  capillata,  iL 
Rhizofltoma  Cuvieri,  85.  37,  51. 
Cydippe  pomiformis,  132«  144. 

ECmNODBRMATA. 

Ophiura  albida,  86. 
Uraater  rubens,  30^  233.  237. 
Echinus  miliaris,  86^  240^  2^ 
  aphaera,  240,  283. 

ANNELIDA. 

Sab  ell  aria  alveolata.  55^  91, 
Sabella  bombyx,  222. 

 ?,  97. 

Spio  seticomis,  280. 

Polynoe  ?,  1^ 

Sagitta  bipunctata,  175. 
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BOTIFERA. 

Chastonotus  larus,  279.  317. 

 inaximua,  317. 

Daaydjtea  anteuuiger,  280. 
Melicerta  ringeDS, 
Floscularia  omata,  307. 

 corauta.  317. 

Furctilaria  gibba,  306. 
MoDocerca  porcellua,  317. 

 bicoruis,  317. 

Notommata  aurita,  317. 

 gibba,  317. 

 naiaB,  'M7. 

Synchacta  Baltica,  273. 

 mordax,  817. 

Mastigocerca  carinata,  306. 
Eucblauis  defiexa,  ol  7. 
  hipposideros,  817. 

— —  luna,  an. 

Salpina  ventrali«,  P,17. 

 bicariuatii,  iU7. 

Metopidia  lepadella,  317. 
Rotifer  vulgaris,  .'^>o:i 
Philodina  citrina,  2112. 
Notous  quadricoruia,  317. 
AnurtCii  squamula,  317. 

  stipit&ta,  317. 

 aculeata,  317. 

BracbionuK  Bakeri,  317. 
Pterodina  patina,  317. 

CRUSTACEA. 

Nymphon  gracile,  260. 
Eurydice  pulchra,  281. 
Pandalus  annuliconiis,  gfi^ 
Crangon  vulgaris,  fifi. 

Galathca  ?,  169,  2BL 

Portuuus  ?, 

 puber,  157. 

Carcinus  moDnaa,  9L 
Cancer  pagurus,  157. 


CIRRIPEDIA. 

Balanus  balanoides,  23,  66,  121. 
  porcatus,  31,  116. 

ARACHNID  A. 

Trombidium  phalangii,  2fifi- 
Phalangium  comutuiu,  266. 

INSECTA. 

Podura  ?,  158. 

POLTZOA. 

Cellular! a  avicularia,  52- 
Flutstra  fuliacea,  194. 

  papyracea,  iSS- 

Bowerbankia  imbricata,  329. 
Alcyonidium  hirsutum,  25^  73. 

TUNICATA. 

Botrylloides  ?,  28^  9L 

Amaroucium  proliferum,  2iL 

Clnvelina  lepa'liformis,  63,  162. 
Cynthia  grossulai-ia, 

 ?,  21. 

Ascidia  virginea,  63. 

CONCHIFERA. 

Pbolaa  Candida,  257. 
Saxicava  rugosa,  58,  ^ 
Solen  siliqua,  271. 
Mactra  stultorum,  271. 

GASTROPODA. 

Patella  pellucida,  12  i. 
Littorina  littorea,  344. 

 — rudis,  343. 

Purpura  lapiUus,  23,  QS. 
Aplysia  punctati,  139. 
Polycera  qimdrilineata,  142. 
Dendrouotus  arborescena,  SZ. 
Eolis  papillosa,  156. 
Helix  virgata,  26.5. 
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MABINE 
NATUEAL  HISTORY  CUSS. 


In  tha  summer  of  1855, 1  met»  at  Ilfracombe  oa  tlie  ooMi  of  North 
DtYon,  %  Binall  party  of  ladies  and  gentlemen,  who  fonned  themeelTeB 
into  a  OasB  for  the  study  of  Uarine  Natural  History,  There  was  mudi 
to  be  done  in  the  way  of  oollecting,  mnoh  to  be  learned  in  the  way  of 
study.  Not  a  few  species  of  interest^  and  some  rarities,  fell  nnder 
our  noti<»,  soattwed  as  we  were  otst  the  roeka,  and  peeping  into  tiie 
pools,  almost  every  day  for  a  month.  Then  the  prizes  were  to  be 
brought  home,  and  kept  in  little  Aquariuma  for  the  study  of  their 
habits  ;  their  beauties  to  be  inyestigated  by  the  pocket-lens,  and  the 
mmuter  kinds  to  he  examined  under  the  microscope.  An  hour  or 
two  was  spent  on  the  shore  every  day  on  which  the  tide  and  the 
weather  were  suitable;  and,  when  otherwise,  the  occupation  was  varied 
by  an  indoor^s  lesson,  on  the  identification  of  the  animals  obtained, 
the  specimens  themselyeB  affording  illustrations.  Thus  the  two  great 
desiderata  of  young  naturalists  were  attained  simultaneously;  they 
learned  at  the  same  time  how  Ito  eoUeet,  and  how  to  dttermmt  the  mma 
and  the  soologioal  relations  of  the  specimens  when  found. 

A  little  also  was  effected  in  the  way  of  dredging  the  sea-bottom 
and  m  surface-fishing  for  Medusa),  &c. ;  but  our  chiff  attention  was 
directed  to  shore-collecting.  Altogether,  the  experiment  was  found 
so  agreeable  that  I  propose  to  repeat  it  by  forming  a  similar  party 
eraiy  year,  if  spared,  at  some  suitable  part  of  the  coast. 

Such  ladies  or  gentlemen  as  may  wish  to  jdn  the  Oass  should  give 

in  their  names  to  me,  early  in  the  summer;  and  any  preliminary 
inquiries  about  pians^  terms,  kc.  shall  meet  the  requisite  attention. 

P.  H.  QOSSEL 

S8,  HmmmDoa^  Btbisv, 

Ituiiosov,  LOVIHIV, 
JfMV*,  1856. 
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PROPOSED  WORK 


OM  TOE 

BRITISH  SEA -ANEMONES. 

Mb.  Q08BB  has  fx  aom»  jwn  been  eolkotmg  matariak  for  a  00m- 
plete  Hiatoiy  af  our  natiye  Sea-AaciiioiieB,  with  illuBtratioos  of  erary 

8p«cie8y  drawn  and  coloured  by  li<w»^]f^  £rom  living  specimens. 

In  order  to  furfcher  this  projoct^  he  raq^ootfoUy  invites  the  co- 
operation of  his  kind  adamtifie  ftiends  at  Tarious  parts  of  the  Britiah 

and  Iri^  coasts,  who  may  materially  asbi^t  Lim  by  transmitting  to 
him  {fite  of  esqpeiui^  qpechnens  of  all  apedes  that  are  not  oommon 
eTetywhere. 

An  Anemone  of  medinm  aise  may  be  safely  sent  5y  pott,  in  a  small 
tin-canister,  vtUhoui  vxikr,  but  with  a  small  tuft  of  damp  sea^weed  to 
maintahi  a  moiat  atmosphere  aronnd  the  ammaL  A  piece  of  paper 
ahould  be  poifeil  rotmd  the  canister,  to  aeeore  it>  and  also  to  reoeive 
the  address  i  and  the  whole  would  probably  come  within  the  weight 
eoToced  hy  a  tir5*penny  or  foarpenqy  atamp. 

58k  Hestisesos  SvaBSVi 
IsuMetov.. 
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Fabt  I.  07  A-  MANUAL  of 


Bt  PHILIP  HENET  QOSS£;  A.L.& 


This  Worit  f^vm  in  plalb  English  term*  the  ehandm  hif  whMl  to  dBtenniiM  tiM 

Class,  Order,  Family,  and  Genus  of  every  animal  known  to  inhabit  the  Britiill 
seas.  Every  Genus  is  illostrated  by  a  figure,  drawn  by  the  Anthor^  priMipel^ 
from  nature,  and  is  accompanied  by  a  list  of  tlie  recognised  Species. 

A  need  long  felt  is  supplied  by  this  book,  which,  it  is  hoped,  will  be  found  a 
▼iilniUe  mOe  awfMi,  if  not  ioiiqmeUAi  to  every  TiiHor  to  the  utMb,  who 
desilYs  acquAintonBe  with  its  living  treasures. 

Part  I.,  now  ready,  is  complete  in  itself,  indnding,  together  With  Pnftm^ 
Glossary,  and  Indices^  the  foUowing  Classes : 


I.  SvOVfiiM* 

IT.  FoRAMrMrERA, 
£11.  ZoOPnYTBS. 
IV.  M£DU8iB. 


VL  TURBF.LLARIA. 

Vn.  Annelida.. 

Vm.  ROTIFEBA. 


IX.  CRtnoACftA. 

X.  CrRRTtMIXA. 
XI.  Mites. 
XII.  Insects. 


Every  Class  is  introduced  by  a  rdsum^  of  the  roost  interesting  points  of  Ui 
Natural  ilistor)',  with  notes  of  the  loeelitiee  frequemted  by  the  SpeoMi^  end  dine- 
tioos  for  identifying  them. 


ILOKDOR;  70HN  TAN  TOtmST,  PATBB1908TXE  BOW. 
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A  NATUBALIST'S  BAMBLES 

ov 

THE    DEYONSHIJiE  COAST. 

With  TwjBiiTY>£iOBT  Pi.AT£s,  §ouM  colouxed.   PoBt  8to.  21*. 

"This  18  n  beautiful  and  acceptable  book;  as  interesting  to  the  scientifle  BMtlK' 

ralisi  m  to  the  unsHentific  lover  of  Natiire  in  all  her  endless  variety  

Thtisr  ((f  our  readiTs  who  know  Ilfracombe  will  enjoy  the  vivid  desoiptions  of 
•ceocry  interspemd  throuKhout  Uwae  pagW'  ilillaborough,  «ad  WlldeminiOttth,  the 
Tom,  W«teRn«Qth,  tMrlbie  Morte,  Mid  tlMdljr  Banrleme,  are  mmei  wbidi  toond 
mnst  s>*pr'1y  t')  rn'.'  f- irs ;  nnri  fo'Jo^'  our  author  over  well-known  and  much- 
loved  t,'nMsuti,  iit  rcstuij^^idiifc^  lor  iii>  lOiilosopliicaUy  p<>f  t  u-  ii.)ind  ....  To  seeken 
of  pU-asurc  at  the  sea-side  \\;tli  rultuatcil  initids,  v.c  heartily  recommend  thfal 
dianntng  book,  n-^  a  mr?«t  useful  and  delightful  companion." — Aila.^,  July  9,  1853. 

**  detcription  of  scenic  nature  it  exceedingly  rich ;  his  observations  are  re- 
plete with  truth  and  beauty ;  and  the  power  and  chastity  of  his  language,  especially 
whim  dcaerihiiif  the  xkh  tveaamea  of  1011116  fhTourite  tide-pool,  are  such  that  the 
readerin'VolmitarilypanMato  fead,  and  ttiat  agafai  and  again,  the  descriptiTe  beauties 

of  the  •  miniature  ocean,'  whose  wondrous  fairy-like  fragile  forms  become  increasingly 
beautiful  when  seen  through  the  medium  of  a  '  naturalist's  soul; '  especially  of  one 
who  never  fails  to  conoMt  ttt  mocilattnma  with,  tha  Ghaat  Author  of  nl*  **—  m-faitoa 

Guzette,  June  30,  1858. 

*'Mr.  Gosse  communicates  knowledge  in  a  mode  peculiarly  attractive;  with 
WMlaion  enough  to  aatiafy  the  most  learned,  and  with  eloquence  enough  to  oxoilo 
uie  most  apathetic  ....  His  '  pen  pictona '  of  the  aoenenr  of  North  Devon  are  such 
channing  morfeaux  that  we  could  wtfh  tiiey  had  ooeuplM  ft  larger  space  in  the 
volume,  iritUe  over  all  his  descrijtt ions  .  .  .  .  is  breathed  aspiritofpiets  so  pur*  an  l 
fervent  *  .  .  .  that  we  dse  fh>m  its  pages  better,  it  may  be  hoped,  as  well  a&  wUex 
than  hdlmJ*^Me,  July  U,  1853, 

"  We  shall  do  our  readers  a  service  at  this  season,  when  so  many  are  seeking 
health  and  relaxation  by  the  sea^ shore,  by  directing  their  attention  to  this  very 
pleasing  and  usefUl  work  ....  The  book  is  Aill  of  genial  and  graphic  descriptions 
<kf  .marnie  animalat  interapeiaed  with  an  abundance  of  carefully  made  and  detailed 
adeiitifle  obserratlons ;  pnrlieularly  as  regards  the  Polypes  and  Medusse.  Mr.  Gosse 
gives  some  of  the  best  descriptions  of  the  peculiar  thread*od]a  of  tiiea^  — »**niiilt  wo 
have  met  with." — Annaia  of  Nat.  History,  Sept.  1853. 

**  The  charming  book  now  before  ub  ....  The  lively  pages  of  thi^  Krajihic  and 
well-ill  us '.rated  vohnnc  ....  We  know  of  no  bodk  \vhere  that  beautiful  family  the 
Sea  Anemones  are  more  graphically  deschbed  and  brought  before  the  eye  of  the 
t«adar.*'--nAaMr'eJtf4v«>to«,  Oet.  18W. 

"  This  charming  volume,  which  we  so  strongly  lecommend  to  our  readers  .  ,  . 
largely  enteics  into  the  private  history  [of  the  Sea  Anemones  and  other  Zoophytea], 
aaia  to  the  attnetfeoa  of  an  engagfaig  style  and  healthv  piety,  adds  the  aocomMaii- 
ment  of  elaborately  ooioimd  diairtaga  of  the  aahnala  tiiMaadTee,*'--£«fMir«  Some, 
Feb.  9, 1854. 

•*8cared7  have  we  pronounced  a  most  IhTOuMble  optelon  of  Ifr.  GoaeePa  '  Natu- 
ralist's Sojourn  in  Jamaica '  than  we  are  called  upon  to  review  another  book  ttom 
the  same  pen,  equaliv  beautiful,  equally  amusing,  and  equally  instructive  ..... 
This  is  a  fit  companion  to  the  '  Sojourn ; '  like  that,  it  is  a  series  of  pictuiea  whfeh 
it  mutt  deUght  w  lovar  of  nature  to  look  upon  .  *  • .  the  aaimato  of  the  aoa  an 
hen  fei«alea  to  ue  in  aU  Adr  niott  atttaetivo  rarnii."— Zootojfifl,  Oet.  1S59. 

"  The  present  will  ably  support  the  pievioua  ehaiaetcr  of  Its  talented  author. 
— ifaJarai  MMorg  Aevitw,  Jan.  18U. 

LONDON;  JOHN  VAN  VOORST,  PAT£RNOST£E  ROW. 
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THE  AQUARIUM; 


AK  U|fVSII»ni«  OF 


THE  WOKDEB8  OF  THS  DSEP  8EA. 


Post  8vo.  with  coloured  and  uncoloured  lUustrations,  17», 

"Those  who  have  had  the  gratification  of  .spirit  c-oinj)anionship  with  Mr.  Gosse 
te  Ms  fbmer  nunblot.  wUl  rejotoe  to  find  themselves  attain  by  bis  side  on  the  shoios 
of  Donet.  He  tnM  t1t«  «rt  of  throwing  the  '  purple  light'  of  life  over  the  nuurblo 

form  of  -fience;  and  while  satisfying  the  learned  by  ilhistratirnis  and  confirmations 
of  what  tliey  knew  before,  he  (itlijilits  tlie  seekers  of  knowledge,  and  even  of 
amusement,  by  leading  them  into  profualtlc  and  pleasant  paths  '  which  they  have 

not  known '  The  volume  ought  to  be  upon  the  table  of  every  intelligent 

se»-8ide  visitor.  It  would  be  injnstlee  to  close  these  remarks  without  pajrinff  • 
tribute  tn  the  singular  beauty,  but ii  of  design  and  exeotttlon,  of  the  plfttes  whkrh 
accompany  the  work." — Globe,  June  22,  I6a4. 

To  the  style  of  a  Gilbert  White  are  added  all  the  blandishments  which  the  arts 

of  the  printer,  the  binder,  and  the  artiest  sometimes  combine  now-a-days  to  offer  to 

the  eye  Its  pictorial  portion  is  even  more  lavish  in  exquisite  illustrations 

than  the  volume  to  wbfch  that  bcffne  QS  pfofesses  to  be  a  sequeL^^Br^Alon 

Oasi'f/e.  June  22,  1854. 

"  We  recommend  Mr.  Gosse's  volume,  ....  written  throughout  in  Mr.  Oosse's 
usual  fdteitoias  style.**— if  l«ro«eopleai  Joumatj  July  1854. 

"  AmonR  Mr.  Van  Voorst's  many  beautiful  books,  none  exceedSi  we  know  not  it 
any  equals,  the  delicate  beauty  of  Mr.  Gosne's  '  The  Aquarium.' .  .  .  This  charming 

-roinine  The  illustrations  are  of  ravishing  bently,  quite  toiraeles  of  tinted 

lithography." — Christian  Remembrancer,  July  1854. 

"  The  object  of  Mr.  Gosse's  book  is  to  give  information  on  |.the  keeping  of  marine 
animals,  &c.l ;  and  that  he  does  this  In  an  agreeable  and  Intetesting  manner,  is  only 
to  say  that  Mr  Husse  ha^  done  in  this  book  what  he  has  done  in  all  his  other 
books." — Atheuieuut,  Aug.  19,  IHH. 

*'  Mr.  Gosse's  fbrmer  publications  on  natural  history  are,  we  doubt  not,  known 

to  iiiaiiy  i  f  our  readers;  and  we  can  a-<sure  them  that  although,  as  usual,  tliere  is 
in  the  present  volume  a  good  deal  of  scieotlHc  infonnatiou,  there  is  also  a  good  pro- 
portion of  what  is  interesting  to  general  readers,  and  deserving  of  their  attention. 
The  letter-press  is  lUustrated  by  some  exceedingly  well  executed  plates  in  coloured 
lithography,  presenting  much  of  the  spirit,  accuracy,  and  brtllfaney  of  original  draw- 
ings, and  conveying  a  notion  of  the  beauty  a.s  well  as  '  the  wonders  of  the  Deep  Sea** 
which  will astontali  many  persona." — Englith  Churchman,  July  0,  1854. 

**  To  all  who  have  looked  with  interest  npon  the  collection  of  marine  aquatic 

animals  in  the  Zoological  fiardcns,  and  observed  with  attention  tlieir  won<lrou8  de- 
velopment of  form  and  function,  this  book,  by  an  emuieiit  Jover  of  Nature  s  marvels, 
will  be  a  delightful  and  welcome  companion.  Mr.  Gosse  has  himself  dived  into  the 
bejewelled  palaces  which  old  Neptune  has  so  long  kept  reluctantly  under  lock  and 
key,  and  we  find  their  treasures  set  befbre  us  with  a  flreshness  and  fidelity  which 
afford  welcome  and  instrut  tivr  lessons  to  natiiralittK  of  all  ap:cs.  .  .  .  It  i.^  a  charm- 
ing little  volume,  and  an  iiuniirable  pocket  companion  for  visitors  to  the  sea-side." 
--XMereryOaselle*  July  l«,  1954. 

"The  beautiful  little  work  now  before   Every  page  of  this  fascinating 

work  is  quotable.  ...  A  Atting  ornament  for  the  drawing-room  table."— CAani^cr*'* 
IwrM,  Aug.  1864. 
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A  HANDBOOK  to  im  MABINE  AQUARIUM : 

COWTAIVIVO 

PRACTICAL  INSTRUCTIONS 
FOR  CONSTRUCTIKG,  STOCKINC,  AND  MAINTAINING  A  TAMK, 
AND  FOR  COLLECTING  PLANTS  AND  ANIMALS. 

FoolfCftp  8vo.  St.  ML 

'*  This  little  Rttidbook  appean  to  contain  tYtrj  infbrmatton  tbat  eaa  be  requlnd 

for  a  cnnitnenr.M)u-nt  :  and  will,  doubtless,  prove  hiphly  acceptalile  to  those  wbo 
interest  tliemselves  lu  ruarine  zoology." — dunaU  of  liiaturai  Jtlutorg,  Feb.  1866. 


THE  BIRDS  OF  JAMAICA. 

Pott  8to.  lOif. 

"  A  man  must  have  a  healthy  mind  who  can  write  in  this  enjoying  and  enioyable 
way;  a  wore  delightful  book  than  Mr.  Ootie'a  we  have  seldom  met  with ;  it  quite 
(lowt  with  trapiciil  beauty  and  lUb/' — CkrUtUm  Mtmtmbrattc0r, 


THE  CANADLVN  NATURALIST. 

A  axniM  OV  OOVTKMAnolfft  OM  TttB 

NATUBAL   HISTOBY   OF   LOWEB  CAKADA. 

With  FoBTX-vovE  IiiiiiwrmATiova.  Poet  Sto.  It*. 

*•  Were  we  to  attempt  to  make  extracts  to  show  the  beauties  of  this  fascin^ing 
work,  we  should  reprint  the  whole.  We  have  rarely  met  with  information  so  delight- 
fully conveyed,  and  la  eo  iniall  »  eompaae.  The  illustrations  are  worthy  of  the 
letter  press,  aiidthU  la  giving  themno  small  pniae."— CAnreft  tfSnplamd  QtmHtFlg 

Mevkttc. 

LONDON  :  JOHN  VAN  VOORST,  1,  PATEilNObXER  ROW. 


A  NATURALIST'S  SOJOURN  IN  JAMAICA. 

With  coloured  Plates.   Po«t  Svo.  14«. 

"  By  far  the  best  delineation  of  the  n-pcrt  of  animate  nature  in  the  tropleal  Itlaadt 
of  the  Western  Ilemispljiere  that  we  have  yet  seen." — LUarary  Oazetig, 

L0NOMAN»  BROWN,  QRESSr,  AND  LONGMANS. 


Digitized  by  Google 


LoNSOH,  Jan.  1856. 


BOOKS  rUliLlSHED  BY  MR.  YM  VOORST. 


NATURAL  HISTORY  OF  THE  BRITISH  ISLES. 


Tkit  Setiet  cf  ITorfo  tt  JUuttntitd  many  ffvndred  Engrammgtj 
tverif  £^peetct  ktu  been  Drawn  and  Engraved  under  the  immediate 
•MpMfiMi  nf  Uiit  Authors;  the  bat  Artul§  ham  hem  emptofsd^  inui 
no  omv  or  taqpm/K  has  been  spared. 

A  fgw  Chpm  AoM  bemprkUed  oi»  Larffer  Paper, 

QUADRUPEDS,  by  Profo88«>r  Bell.    A  New  Erlition  preparing. 
BIRDS,  by  Mr.  Yarkell.    Tkird  Edition,  8  vols.    At  Press. 
COLOURED  ILLUSTRATIONS  OF  THE  EGOS  OF  BIRDS,  by 

Mr.  Hkwitsok.    a  New  Edition  now  in  coiubo  of  Publication  in 

Parts  at  28.  6d.  eacb.    Thirty-two  Parts  publiahed. 
REPTILES,  by  Profosaor  Bbll.    Second  Edition,  12«. 
FISHl^S,  l>y  Mr.  YAiiiiELL.    Second  Edition,  2  vola.  3^.* 
CRUS'lMUExV,  by  Professor  Bell.    8vo,  1^.  5s. 
STAli-FLSHES,  by  Professor  Edwaiiij  I'uiibes.  155. 
ZOOPHYTES,  by  Dr.  Johnston.    Second  Edition,  2  vols.  21.  2s. 
MOLLUSCOUS  ANIMALS  AlSfD  THEIR  SHELLS,  by  ProfesHor 

Edward  Forbes  and  Mr.  Hanlbt.  i  toIb.  8vo,  6^  Ids.  Royal 

8to,  Coiloiindy  131 
FOBEST  TBESS,  by  Mr.  Skat.  XL  8fc 
FERNS,  by  Mr.  "Smux,  Third  Edition,  ISi. 
FOSSIL  MAMMALS  AKD  BERDS,  by  Fko£Ownr.  U  Uf.  (ML 

A  GENERAL  OUTLINE  OF  THE  ORGANISATION  OF  THE 
ANIMAL  KINGDOM,  by  IWamot  T.  Bxioa  JONM.  8to. 
SeooDd  Edition,  U  lit.  ^d, 

*  ''Tbisb<K>k<MigtattolMlarK«l7dnnilated,  not<m]7on«oe(nmtorite 

tific  merits — though  these,  as  wo  have  in  part  shown.  r\rc  •t^jo'a.t  and  signal — ^bot 
because  it  is  popularly  written  throughout,  aiul  tlierufoio  likely  t<^i  cxcito 
general  attention  to  a  subject  which  ought  to  bo  held  ti«  one  of  primarj'  ina- 
pt >rt.ance.  £vei7  one  is  interested  about  fishes — the  political  economist,  the 
epicure,  th«  merohant,  the  man  of  science,  the  angler,  the  poor,  the  rich.  W« 
hail  the  appearance  of  this  book  as  the  dawn  of  a  MIT  eralm  th0  Mtacal  hJatOfy 
of  England.'*— Quarter^j^  Rmiew,  No.  U6. 


ADAMS,  BAIKIE,  and  BARRON,  of  Ha^lar.     MANUAL  OF  NATUJUkL 
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